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For more than thirty years, Cadillac has striven constantly 


to build as finely as it is possible to build, Throughout 


all this time, no effort has been withheld if it offered so 


much as promise of a finer, more desirable Cadillac. This 


constane striving for perfection has brought to Cadillac 


an unusual record of achievement, but never has it borne 


such fruit as in today’s distinguished Cadillac family. 
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“TWAS jast 2 few minutes after noon 
and the restaurant was very crowded. 
Charlie Parker, looking around for an 

empty table, spied a familiar face over in 

a comer of the room. He started down an 

aisle, threading his way between the 

closely spaced tables. 

“Welly if it isn't Bob Travers! Thought 
1 recognized that face 

‘The man raised his eyes from the menu 
he was reading at the moment, and a look 
of surprise crossed his face. “As I live— 
old Charlie Parke. Sit down, boy 
certainly is good to see you afterall these 
years 

Parker sat down, and the two men, 
strangers since their school days, began to 
‘exchange the commonplaces usual to such 
‘meetings. In the course of their conversa~ 
tion Parker learned that Bob Travers was 
connected with an investment brokerage 
house. “That's interesting, Bob—-perhaps 
ootcan clay few things for me. Te 
heen doing 9 little investing lately, and it 
seems to me that every time the subject 
comes up, the question of investment 
trusts arises. T've heard $0 much for and 
against this type of security, that I really 
don't know what to believe. I've had 
tures of huge profits painted for me—I've 
had the question of true investment as 
against comparative speculation put before 
me—and dozens of other debatable points 
about investment trusts raised continu: 
‘ously, But nothing seems to really explain 
their good and weak points for me. What 
want to know primarily is how sife they 
fare, and how T can tell which ones are 
safer than others 

Bob Travers laughed. “Books could be 
filled with the answers io those questions 
and in one lunch hour I certainly couldn't 
do full justice to the subject. If you wa 
can sketch very briefly what I've h 
about that phase of investment tr 

T wish you would,” his friend replied. 

“Every little bit helps.” 

‘Travers lit a cigarette and st 
slowing ash for a few minute 
safety,” be began, “you mean the impos 
Dility of loss—then the answer is no.” Ve 
can't buy an investment trust stock th 
well, guatantee you absolute safety. But 
don’t misinterpret that statement. Nothing 
in this world carries so absolute a guaran- 
tee that something else can't come along 
‘and make that guarantée worthless. For 
that matter, there's no guarantee that this 
world itself will still be here tomorrow. 
In other words, investment trusts, like 
everything else, inust be judged on a com- 
parative basis.” All of these trusts have 
Stocks among their holdings, and it is 
evident that the value of stocks is not 
fixed but fluctuates according to the earn- 
ings trend of the corporations which issue 
them, and according to general business 
and stock market movements as well 
Since the shares of investment trusts are 
cither wholly or partly based on such 
| Socks, is only natural that their market 


Wi hy Some Investment ‘Trusts 
| Are Safer Than Others 


} By LEON MEADOW, Financial Editor 


value should more or less follow the rise 
and fall of the stocks held by that trust 
“The degree of risk varies greatly, being 
dependent upon the character of the trust, 
its capital set-up and its holdings. 
take the so-called ‘Fixed Trust’. 
“You mean” interrupted Charli, 
rast which cannot change its holdings 
cept under certain drastic conditions 
“Yes. Fined Trusts issue only one kind 
of stock and do not offer bonds or pre- 
ferred stocks against the securities whic 
they hold. Consequently the value of thei 
shares fctuates in the same proporti 
as the value of their stockholdings. Far 
example, a fixed trust has a portfoliomor 
hholdings—worth $1,000,000, It has noth 
ing but its own common stock outstanding. 
Let's suppose that this consists of 100,000 
shares, meaning that the value of each 
share is $10. Now, ifthe $1,000,000 worth 
of securities goes up 20% in market 
value—to $1,200,000, then’ the trust's 
stock also goes up 20%—to $12. a share 
Or vice-versa, if the market value of the 
portfolio drops 20%, the value of your 
trust shares goes down accordingly 10 $8. 
“The point T want to make here is that 
there fs little chance of these trust shares 
becoming totally worthless unless the hold- 
ings of this trust are wiped out with an 
entire 100% loss, and in the case of intel- 
ligent, selected high-grade  stockholdings, 
this is not only unlikely but almost 
mipossible, 
“Of course . .. Lsce that,” Charlie broke 
in at this point, almost impatiently, “Now 
let's take the thanagement type of invest= 
iment trust, where the holdings are_not 
fixed, but éan be bought or sold entirely 
at the discretion of the management 
re these trusts just as safe or 


ow 


"Some of them are, as. you put it, ‘in 
another boat," Bob repliad, “becauie 
sreat many tfusts of the management type 
Employ’ senior capital.” 

“What do you mean?” Parker asked. 

“That simply means,” Travers answered 
“That they not only have common stock 
outstanding, but also preferred issues oF 
bonds or sometimes both. Now, here you 
have something of a more speculative 
nature, something that can be very attrace 
tive if everything goes well, But in a 
declining market its Value can shrink very 
rapidly and may be tolally wiped out in 
fxtreme cases, Just ters assume that that 
kind of investment trust aso owns $1,000, 
00 worth of securities. Against this it has 
issued $500,000 worth of its own bonds, 
$00,000 worth of its own preferred stock 
and the remaining $200,000—or 20% in 
ommmon stock——20,000 shates of it val- 
ved at $10. a share 

“Now the holdings of this trust go up 
20% in market value—making the secur 
ties worth $1,200,000. Deduct out of that 
$800,000 for the bonds and preferred 
Stocks and there will be left $400,000 for 
the 20,000 shares of common stock, mak- 
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ing each share worth $20. In other words, 
220% rise in the market value of the 
trust’s portfolio has raised the value of 
its common stock 100%. Likewise, a 20% 
drop in the market value of its holdings 
will cause a 100% loss on the common 
stock of the trust, since the $800,000 left 
by such a drop would be taken up by the 

amount on the bonds and pre~ 
ferred stocks. 

“Just a minute, Bob. When you look at 
it that way, from the common. stockhold- 
t's point of view it's just as if the trust 
had bought stocks on margin—or on 
money obtained from the bond and pre- 
ferred stockholders.” 

“Exactly,” Travers agreed. “And every- 
body knows that you can make money 
faster on margin speculation 

“And lose it much faster than if you 
ought outright,” said Charlie Parker, fin- 
ishing Bob's statement 

“Absolutely,” continued Travers. “Now, 
there are some investment trusts of the 
management type which do not employ 
senior capital, and in this respect they are 
comparable with fixed trusts. The differ- 
tence between the two from a safety stand- 
point is that the fixed trust cannot as a 
Fule change its holdings, whereas the man- 
agement trust can, In the latter, if the 
management's, operation are succesful 
they can result in sizeable profits and pre- 
weak fomes which the xed teast—wilh 
hands tied—bas to accept. On the other 
hand, the management trust can also rake 
investment errors and thus cause larger 
losses than the fixed trust would have to 
suffer. 

“Before 1 forget, there's another point 
in connection with the use of senior capi- 
tal that needs some further explanation. 
If the value of the shares of such a trust 
has already shrunk to, of near to, zero 
they’ still command a market price of 

but two oF three dollars per share,”” 


"It's due to the fact that there is still a 
demand for them by some investors who 
‘count on a market recovery to make them 
valuable again. Since the purchaser of 
such shares risks only a small amount of 
ich share, he knows 
of any probable loss— 
and at the same time, he stands to reap 
large profits, should a substantial recovery 
jn the market value of the trust's port- 
folio take place. In all events it is specu- 
lative, and the wise investor should realize 
this.” 

Bob stopped at this point, and for a 
while made no attempt to carry 
‘on the discussion. Finally he said, “I know 
‘a great deal more about investment trusts 
than T did. Now tell me—how would you 
classify them as to safety?” 

“From what I've said,” Travers replied, 
“you can see how much depends on the 
particular circumstances of each trust. 
‘You can't therefore draw a sharp line and 
say, ‘all these om this side are safe, and all 
those on the other side are not safe.’ Gen- 
| erally speaking I'd classify them as fol 
| tows: 


WHY SOME INVESTMENT TRUSTS ARE 
SAFER THAN OTHERS 
(Continued from pase 4) 


First—Fixed Trusts holding high 
grade securities. 
Second—Management Trusts. carry- 
ing high grade securities, but not 
employing senior capital, 

Third—! nt Trusts holding 
high grade securities and using senior 


Fourth—all other trusts.” 


“Well,” Charlie put in, “that should be 
definite enough for anyone, Now to get 
back to our original point about risk— 
how does this apply to. these classifica- 
tions?” 

“It applies in this way—if a prospective 
investor is thinking about buying invest- 
ment trust shares, and he doesn’t want to 
allow even the slightest percentage of risk 
‘on his choice, or refuses to see such a pos 
sibility, then he is making a mistake. “His 
money’ should stay in the savings bank. 
But if he is human to the point of accept 
ing a small but fair degree of risk, then his 
choice should lie between the first three 
classifications—the fourth should not be 
considered at all, And always he should 

the larger his risk, 
larger his possible profits and vice-versa 
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The Britannica is 
a working force in the lives 
of those who use it 


HE moment the Encyclopaedia Britannica enters a home, it 
begins to work with and for every member of the family. 
There is nothing static about the Britannica. You cannot put it in 
a comer and forget about it, any more than you could lock your 
automobile in a garage, and throw away the key. 


For all the creative knowledge of the 
world down to the present time has 
been brought together within the pages 
of the Encyclopaedia Britannica, 

This knowledge is, in itself, dynamic. 
It is Power—Energy—Force—Assist- 
ance—continuously demanding that 
you put it to work, as you immediately 
will, 

The new Britannica does what no 
library, however complete, what no 
‘single intellect, however potent, can do 
—its twenty-four volumes hold what 
is essentially instructive in the con- 
tents of all the vast libraries of the 
world and in the ideas of all living 
brains, so far as they have been pub- 
licly communicated. 


Every member of the family 
ean use it 

Each one of them needs the new 
Britannica. The times require it. “The 
people of the United States have 
greater and more intricate problems 
before them now than ever before,” 
says Owen D. Young. “Their material 
and spiritual prosperity rests on a wise 
solution. Economics, politics, and sci- 
ence are all interrelated, and accurate 
information regarding them is essen- 
tial. A good encyclopaedia is necessary, 


> 
SEND FOR FREE BOOKLET TODAY 


and the new Britannica meets these 
needs with itstraditional thoroughness.” 


It makes Children’s school 
studies easier 

‘The Britannica isa refreshingly new 
experience for children as well as 
adults, Its thousands of brilliant pic- 
tures—many in full color—command 
their interest, and the simple text is 
persuasively readable and helpful. 


Advanced Students need it 
Suppose that someone in your home 
wishes to know more about Literature 
—Architecture—Law—Mechanical or 
Electrical or Civil Engineering— 
Medicine—Physics and Chemistry— 
Art—Music—Psychology—Economics 
—Agriculture—Aviation—Astronomy 
—Religion—Social and Political Science 
—Commerce—Hydraulics—History— 
Manufacture— Advertising and Sell- 
ing—Radio and Television—Interior 
Decoration, etc. ete. 

In the Britannica these sub- 
jects are helpfully explained by | 
hundreds of the world’s greatest 
present-day authorities who of- 
fermost constructive suggestions 
to both youthful and advanced 
students, 


‘lustrated booklet with’ color 
the new Betannica, together wid 


Name. 
Address. 


nee: 


The Incomparable 
Purchase 
In text alone the 24 volumes of 
the new Britannica bring you 
35,000,000 words written by 3,500 
authorities—the equivalent of 500 


ordinary size books. Yet you buy 
it—with its 15,000 brilliant illus- 
trations and the hundreds of new. 
maps—for a mere fraction of what 
the 500 books would cost you. 


New Low Price, Only$5 Down. 

Only $5 down, according to our 
Time Payment Plan, will bring the new 
Britannica and the fine bookcase table 
to you for immediate use. You may 
buy it on easy payments, It is your 
‘opportunity to buy the Britannica at 
the lowest price for a completely new 
Edition in 60 years, 


56-Page Free Booklet 
Brought by your postman 

‘rotare mall our 

apie 


Please send me, by ream mail, your Sépage 
lates and maps from 
Tow price offer, etc. 
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Chevrolet uses the 
Fisher composite body construction 
of wood and steel 


As most tee 


use of wood and steel in 
tion is the basie structural pein 


ciple of all expensive coachwork. 


Fisher Body has alw: 
wre durable and more 
1 low-priced Chevrolet Six, 
Fisher employs this principle, without comprom 


‘The framework of Chevrolet-Fisher bodies is made « 
selected, seasoned wood. Every joint is accurately fitted, 


efully mortised, and serewed or bolted, in addition to 


being glued. Al points where extra stress or strain is likely 
to take place are fortified with special steel braces. And a 
paste of linseed oil and white lead is laid between the wood 


and steel to pre 


ust and preserve the wood. 


Over this solid wood foundation, staunch steel panels are 


Chevrolet prices range from $475 to $630, f. 0. b. Flin 


then sceured so that the wood reinforces the steel and the 


steel reinforces the wood. These panels are made on costly 


steel-faced dies which give them a smooth, solid surface, 
Huge presses stamp them in large units, with mouldings 
and window reveals shaped to the proper contours in the 


metal itself, for the sake of strength and good appearat 


Furthermore, the roof of these bodies represents a separate 
assembly of the sturdy bow-and-slat construction. ‘The 
Lows are cut to shape instead of being steam bent, Double- 


steel braces bind the side members of the roof rail together. 
And a specially notable feature of Chevrolet roofs is the 
sood-looking, rigid steel roof panel. 


This Fisher composi 
typical of the substantial quality that extends throughout 


wood-and-steel construction is 


the entire Chevrolet ear, Structurally—as well as arti 


cally—Chevrolet is a fine automobile. 


Michigan 


Special equipment extra, Chevrolet Motor Company, Detroit, Michigan 
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Fill Out and Mail This Coupon 


and you will receive prepaid 


THE INSULITE CO. 
(A Recher Fades) 
1200 Baden Exchange, Dest 

‘Offices iu All rl Ci Gna” 


Iereaing Hs 
‘Seol eae a hn foreboding 


Sommer Cope» 
Fam Bailing. 


Free Plans and Complete Instructions 


for Constructing these Buildings 
WITH 


8 NSULITE Pr Tnsulating 


‘OULD you enjoy « comfortable, cory cottage at the lake, or 

1 hunting and fishing lodge? Pethaps you need a garage to 
protect your cat rom the elements, or a playhouse for the children that 
will keep them away from the dangerous highways. If you live in the 
country, why not put up « modein poultry house? You can eatily 
construct any or all of these buildings yourself if you have 
time and are handy with « saw and han 
you how, and furnish you complete plans and instructions without cost. 
Just fill out the coupon above, check the 
in, and mail it today and the plans you desi 


These buildings are designed to be built with Insulite, because it is a 
stronger, more durable and « more efficient insulating board. Insulite, 
a full half-inch thick, is 121%4'% more efficient than ordinary 7/16 inch 
insulating boards, It is made from the strong tough fibers of northern 
woods, chemically treated to resist fire and moisture, and is not subject 
to rot or disintegration. Insulite used as sheathing has several times the 
bracing strength of lumber horizontally applied. This durable insulating 
board has been left exposed to the elements for over fifteen years 
without showing any appreciable loss of tensile strength or insulating 
value, 

If you are thinking of building or remodeling a home, let us send you 
additional information about Insulite, a sample and a copy of our free 


IT SHOWS YOU HOW TO TRANSFORM. 
WASTE SPACE INTO USEFUL AND 


eythane ROOMS 


And remember—INSULITE 
FULL % INCH ot rT 


at 27, taser 


booklet—"'Increasing Home Enjoyment”. THAN ORDINARY Mig INSULATING BOARDS 
For Efficiency For Efficiency 
sand Economy sand Economy 
Be Sure Your Be Sure Your 
Refrigerator is Refrigerate 
Inoelated with - insulated wit 
pom ood-Fiber Inmsulatin INSULITE 
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Fae About Heating with Oil? 


Advantages of automatic 
burner lie in cleanliness, 
cheapness of operation, and 
the ease with which heat 
is obtained—Fuel availa- 
ble determines the type. 


By 
COLLINS P. BLISS 


Dean, Callege of Engineering, 
¥. University 


Popular Science Institute 


Directo 


an homes are heated by oil. This 
ype of heat has definitely outgrown 

theeperimental stage and as su 
jent attractions to justify an increase in 
its use of nearly $00 percent in five years, 
according to the U. S. Bureau of Mines 
‘Therefore it is a feature of modern home 
equipment that is well worth investigation 
con the part of the man who is building a 
house or wishes to make his present home 
more comfortable 

‘The tremendous appeal of oil heat is 
that it means the end of shoveling fuel, 
find that it brings, in the best types of 
installations, fully’ automatic heat. 
almost-human thermostat can guard the 
temperature of a room and start the oil 
bumer if it begins to drop. So. highly 
developed is automatic control that the 
bburer can even be set to keep the house 
at a certain temperature during the day 
‘ind a different one at night; without atten- 
tion, day after day, it scrupulously per- 
forms this duty. 

‘There are other advantages of heating 
with oil. Tt permits a clean cellar, a fea- 
ture of which many people take advantage 

transforming the cellar into comfort 
able living quarters, thereby adding an 
extra room to the house. Moreover, oil 
heat bridges the interval between winter 
and the milder months when a home owner 
is reluctant to start a fire, Even though it 
be for only two hours a day, the oil 
burner operates automatically an keeps 
the chill from the house. 


KINDS OF OIL 


‘Tene are many fine burners available 
today and, in making a selection, one 
feature that governs the choice is the kind 
of oil available in your locality. 

Oils are graded according to their den- 
sity or weight per unit volume. This is 
measured by a "hydrometer” somewhat 
similar to that used in testing storage bat- 
teries, The standard scale of density is 
that of the American Petroleum Institute, 
consisting of a series of arbitrary numbers 
or degrees in which the high numbers rep- 
resent light oil and the low ones heavy 
oil. The lightest oils used for fuel are thus 
bout “48° A.P.L,” the heaviest about 
“18° APL 


To some 500,000 modern Amer~ 


Diagram of « typical instalation for heating « home with oll 


‘There is another scale formerly widely 
used called the “Baumé scale,” based on a 
similar plan, ‘The numbers are so nearly 
like the A.PL1. ratings that they may be 
used practically interchangeably, although 
for exactness the A.P.L. numbers, as 
standard, are to be. preferred. | Fort 

degrees APL. is equal to 39.7° Baumé, 
Heavier oils show an even closer agree- 
ment between the two scales, The systems 
become identical at 10° AT. or 10° 
laumé. 

‘At present about the heaviest ofl prac- 
ticable for domestic use is 24-28" AP. 
‘and the possible choice ranges from the 

through the lighter oils and kerosene, 

leavier oils than those that have been 

mentioned require pre-heating and are 
reserved for industrial oil heating. 


DIFFERENCES IN PRICE 


Burwexs that can use the heavier fuels 
may effect a considerable saving. Prices 
in many localities may range from four to 
eight cents a gallon, for the heavier oils, 
{o eight to twelve cents or more for the 
lighter ones; in a house that burns, say, 


INSTITUTE BULLETINS 

Heating and Ventilating* 

Insulation in Building 
Construction* 

List of Approved Tools 

List of Approved Radio Sets 

List of Approved Oil Burners 

Advice on Installing Oil Heat 

Refrigeration for the Home* 
*Starred bulletins 25 cents 


1,500 gallons of oil, this means a poss 
difference of as much as sixty dollars for 
the cost of fuel during the heating season. 
Moreover, the cheap, heavy fuels contain 
about five percent more heat value than 
ihe more expensive lighter oneal 

Makers of the light-oil type burners 
aim certain advantages for them 
Should not be overloaked, In genera, the 
Tighter the oil used, the simpler and more 
‘igged isthe burner, Heavy oils are natur- 
aly harder to bum, usally. requis 
more advanced mechanical “devices 

andl them satisfactorily. Of course t 
simpler a plece of machinery is, the less 
chance it has of getting out of order. 

TLightcol burers can burn only this ful 
and ‘can therefore be used only where it 

tre purchased, Oi! bumers for heavy 
cil will also burn light ol, ving them & 
wider field 

esies ‘the allimportant. matter. of 
selecting the burner according (0 the Tucls 
Available, there are other criteria in make 
ing the purchase. 

‘What kind of installations does the local 
representative of the make of oil burner 
Considered perform? A good bummer cate> 
fessly installed may use a fourth again as 
much oll ag an inferior make put in with 
are. ‘The local representative should be 
shle to exhibit several of his bumers 
installed ‘which are ving satisfactory 
service in homes. 

How neat is the man who will “service” 
the bummer, and is he readily available on 
Call? Like an automobile, a motorboat, ot 
Sny other piece of mechanical apparatus, 
fill purer may acanoaly sop work: 
ing. If the service man Js wil 
fall, the inconvenience will be minot. The 
Geaier should be not more than fiteen of 
twenty miles away. He should be ready 
to ive immediate service at any hour of 
the day or night. Many a choice between 
two excellent’ (Continued om page 13) 
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HOW ABOUT HEATING 
WITH OIL? 


burners, one with an alert loeal service man 
and the other without, has been correctly 
Aecided in favor of the frst, 


Installing the Burner 


‘The fuel supply system for an oll burner 
‘may come {rom a 275-gallon tank, the largest 
that the National Board of Fire Underwrit- 
‘ers approves for use within the basement, or 
‘4 tank of from S00 to 1800 gallons or more 
‘capacity, buried outdoors 

‘The larger sizes, 1000 to 1500 gallons, are 
much to be preferred for buried tank instal~ 
lations, Since these sizes may be, roughly, 
the equivalent of from & to 12 tons of coal, 
they reduce toa minimum the need of 
replenishing the fuel supply frequently, 
Moreover, in some localities, the owner has 
the advantage of being able 10 buy his oi 
ata "tank-wagon price” from 4 cent to 1 
cent a gallon Tower than his neighbor with 
‘anal tank, 

Tn localities where oll companies have 
well-established delivery service the smaller 
Inside tank has some advantages; it costs 
less, the equipment is more easly” serviced, 
and with some types of burners additional 
equipment is dispensed with in the form of 


some sort of 
pump to. transfer the fuel to the burner, 
find this ie either a pump integral with the 
bburner or a separate unit in the basement— 
cithet electric oF hand-operated. Electric 
pumps are automatic and require no atten- 
tion to keep the supply of il flowing. “An 
fusitiry tank within the basement fs 
‘optional with many’ systems; it is not neces 
sary, and the Tess ol-handling equipment in 
the ‘cellar the less chance there is of oil 
leakage, 

"The instalation of the burner itself in fur~ 
race oF oiler is a job that calls for the 
attention of an expert, as a slight change in 
bbricking in the fte-box with refractory mate- 
rial to direct the fame properly may alter 
the efficiency of the whole system materially. 
A good Installation man knows just how 
best to adapt a burner to a particular heat 
‘ing boiler, and for that reason it is of para 
mount importance to select a make of burner 
represented by such a man, 


Care of the Burner 


Beyond seeing that it is kept clean and 
that parts requiring lubrication are properly 
ciled—many oil burners require this atten 
tion but once or twice yearly—the less a 
hhome-owner has to do with his burner the 
etter, With such ‘routine care a burner 
should give excellent service, and any 
mechanical trouble calls not. for tinkering 
but for the service man. Of course this 
implies the exercise ‘of "some intelligence, 
Often the man who i most careful about 
Ieeping his car's tank full of gasoline reaches 
fat onee for the ‘phone when his oil burner 
Stops. without warning—and Tt (urns owt 


Water that has settled out of the oil, 
will keep the bottom from rusting throuzh, 
an performed hy dropping «bose down 
the fill pipe or test well and pumping i out. 
Indoor tanks have a bottom ‘plug removable 
for draining and cleaning 


This 


ne Unique 
Floor Machine 
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Tebes off the old dingy 


lac or varnish ant 


COSTS but 


Yov'o be surprised how beautiful your floors 
could be. 

‘They may look dincy and disreputable 
now, but how they'll seam and listen 
when done over the elecrical way. 

Instead of pulling russ over the sly 

9 be doing now, 
0 proud af the lovely finish that 
Youll hate to cover up a since inch. 

Can't you picture how much better your 
furniture will look. and your draperies 
ee and rugs! 

Can't you just hear your friends asking 
whether Sou've hada new floor put down? 

How amazed they'll be when you tell 
them that youactually didover your ald floors 
yourelf .» that the marvelous improve- 
iment was entitely duc to your oom efforts] 

Vet that's just what you cam tell them. 
‘The Ponsell Electric Floor ‘Machine ene 
ables you to scrape, sundpaper, wax and 
polish your old oors without bringing 2 
Snele workman into your home. 

Too zood to be true? Not a bit of 
it, Thats only one of the advantages, 
In addition, you save money becatse 
the ‘machine ‘costs but a fraction of 
what a contractor would charge you 
to do over your floors. 

‘Then too, the machine refiniches 
your floors ia ‘such away that. they 
fare no trouble at all to. keep Iookis 
beautifal all the time, = 

It’s astonishing how quickly and 
‘easily floors can be done over with the 
Sid of electricity. The kead-work YOU 


{Pas for and hen pen 
owt cal car ned at 


a FRACTION of 
what a contractor would charge 
for doing over your FLOORS 


+++80 amazingly SIMPLE you <i: 
operate it YOURSELF 


Scrubs 


Her’'s the way to clean 
tile, cement ‘or mare 


“Fast,” Efiient. 
‘No back-dreabing drudge 
ory. Nesplashing. 


{405 the hard work you Teave to the machine, 

ou put into a socket just as you would 
witha vacuum cleaner. In a few minutes 
‘you are running the Ponsell ike an expert 
Sind your floors are on the way to a vast 
improvement. 


Good-bye, Drudgery! 


When floors are done over by ordinary 
‘methods they have to be refinished every 
few years; and itis mo easy task, as you well 
Iknow, to’ keep them looking’ presentable 
from ‘day to day. 

But when you do them over the Electric 
‘way, you never have 10 refinish them again 
land, what's more, the machine takes care of 
‘them for you forever after. 

FOR YOUR BUSINESS, TOO: Thou- 
sands of leading firms keep their floors spick 
‘and span with the Ponsel, Far cheaper than 
hand labor. Write for information, See 
‘coupon below. 


MAIL TODAY 


Ponsll Foot Machine Co, De. P-S. 431 
Bye Wes wth St, New Yoet Gay 


Himself, in Person; 
Your Artist! 

Sou of your contibutos to the “Our 
ender Sey® pape sn te praes Of your 
Girar deipler wid to woke appreciaion 
Ste ors ‘of the anonymous arise whe 
fakes life worth ving 
Wy iy and ape ANE 
illustrations to the 
pelted comments, Some 
Moms ago ere was 8 
Steck of's chap bowing 
Secs cued ple af 

Sat Ws piee YS 


pape. = 
fare kept me happy Tor ) 
the days Tne terble 


‘animal illustrating "He 
heads. crusade, to, exter= 

Tminate autos” in the : 
January number is almost as tickling. Why 
hot let us sce what this fellow looks Hike 
when at work.—S. J. M., Toronto, Can. 


You Knockers, Just 
Look at This 

1 sa interned in al forms acces but 
especially in aviation and mechanics. 1 Tike 
your articles by" Aven Jordana, Randy 
Enaow, anothers concerning aviation, al 
Gus and Joo’ auto department. ike your 
Sears’ Say" pay but 1 can't see why 
some people ean be 40 conested as to waBt 
Sou to. dscontinue publishing everything 
iat they ‘dont happen to ike am publish 
fnly what sults them. "They evidently thik 
thatthe world was made othe ad hat 
Everybody he “hou try to plese the 
either do Tauree with HH when he tres 
totum down aviation and monorail tral 
fr any other invention, "t ¢hink ‘he shoul 
ieara something about both before he tres 
to erie them,” As for his “rubber cows.” 
Well, they: have thelr advantages and disad- 
anlage. just Tike everything. eke but they 
are a subject in themselves too to be 
takes up here,” But me for the "heavier 
than the airplane —R. Ko My 
Clearwater, Ban. 


Remember the Wrights? 
Who Can Forget Them? 


‘Tue article on Me, Patterson's plant pills 
in Porvtax Scumnce Mosriny was good, as 
was alto the editorial on “Science an Atsa- 
eure.” T would like to add, "Don't forget 
the Wright brothers, They were once only 
Beye “meghaice "ht they were mighty 
good ones."—J. A. McG, Lennox, S. D. 


A Problem Right from 
‘A Midshipmite 

Tits: one for your 
seat Ga. holds 

eg ge ees of 8 Soe 
foot stick. Make a small 
fat proper, pat hole 
fei eed Bs to toe Cy 
foal witha tock oo seat 
reas wvolve, ‘Now mb 
tisag he mcr 
toler ak ent the 
Wropeer “wit “revaiwe 
Seri "ite exper 
Deny wid soe how 
teres is mete, "The gustion a, why 
Sarit pind Woot soneves ge’ mr BAL 
fn thi?2E. 8. Qy Annapolis, Md 


He Finds No Magic 
In the Plant Pills 


I xoncen the article, “Homemade Plant 
Pills Grow Crop in Sand Hill,” in Porvtar 
Scurxce Moxa. [note you state that 
the experimenter, Mr, Patterson, was unable 
to secure “plant ills" on the market. Evi 
dently he Is not familiar with fertilizers oF 
the ute of sume or he would have known, oF 
could have found out readily, that “plant 
pills” have been manufactured’ and sold by 
Narious concerns for the past ten or fifteen 
years. Further, from a scientific standpoint, 
there is no difference in results. secured 
between plant food made in lls ot when 
pulverized, because all plant food has t0 40 
{nto solution before it can be wed by’ the 

‘The advantaze of Mr. Patterson's 
method was undoubtedly due tothe fact 
that he pliced tar paper at the bottom of 
the trench to prevent: water from escaping 
too readily, as'it would do in this type of 
sail; then his muleh prevented undue evap 
ation. ‘There ts nothing magical in what 
ie. Puteron bas doae—A. E.G, 


Give This Little Man 
A Great Big Hand! 


2 editorial “He Wil Not 
da not azree with the 
lersyman entirely, T think you are “all wet” 
‘im some of Your views 
‘when ail'i si "and done, is 0 
india pic when 
Itallows periodic ¢ 
Sons” nad “conditions of 
Social. and -cconomic 
tinrest? OF what adean- 
{age are our wonderful 
{installations of labor 
saving machines when 
they throw out of work 
(in the long twn) tore 
then than thelr creation 
replaces? OF what advan- 
fare are the eflorts of 
tour men of science and medicine who work 
{0 prolong life only ta sce their efforts go for 
‘aught due to bungling statesmen ad iplo- 
fats who uct their country imo either a 
‘wasteful war of ienominious and treacherous 
hareement? I hate to croak, but when sod 
times return, it will be the olf eyde once 
heain, then crash? Another slump, ‘and 
tore row!” Unill depressions are Ticked, and 
there ‘must be'some way to lick them, all 
this talk about socal prozres is Just so much 
sD, €, Hartiond, Conn. 


Wants to Build 
Miniature Theater 


Laat greatly interested in the construction 
apd operation of the miniature theater, and T 
should be glad to see in Porviax Sciesce 
Moxrany & series of articles dealing with 
the subject. Such things as directions for 
‘construction, ightinz, “scenery,  propertis 
effects (mechanical), ct cetera would be of 
fereat help. T should’ be much obliged if you 


POPULAR SCIENCE MONTHLY 


would print this letter in the “Our Readers 
Say” department as Tam sure that there are 


in requesting such a series of articles. All 
together now; how many ‘want them?— 
BK. Philadelphia, Pa, 


To Preserve It, He 
First Dissects It 


For several years T have been a reader of 
Porviax Sciece Mowriux, Taecure It each 
month at a newsstand 

fand enjoy it to. the 
‘utmost, In all the years 
T have had the maga: 


wary, 
Test. 


TE it improves 
ar in the future 
as it has in the years 1 
fhave Id ti wll soon 
have to be added to the 
seven wonders of the 


cach 


world.” Along. with ‘ 
fothers I would be lad to sce two ‘or three 
Columns ‘of chemistry month, but don't 
change the nature of the magazine or much 
fof its value will be destroyed, Kee it 
POPULAR Science.» Being a. teacher, and 
by nature of changing habitats, i is impos: 
sible for me to keep the whole magazine, and 
therein lies my tale. “Is there no. way” that 
the pages may be prepared so that they may 
bbe removed more easly? Now, after reading 
the ‘sue through, T have to remove the 
staples and then dissect the works, removing 
to my ‘files the many articles T' desire to 
save. Won't you please try and think of 

me way to save me all of this destructive 
ap annoying labor? —L,'8. $, Comacke 


Do Slammed Gates 
Hurt the Amateurs? 


‘Yous editorial, "Science Needs Amateurs," 
leads me to the reflection that amateurs do 
not get a square deal from the scientific 
‘world. Amateurs are seldom recognised until 
they sake good and their path to succest is 
‘usually blocked with almost instirmountable 
‘obstacles. “Their friends discourage them, and 
experts consign their proposals to the waste 
basket. "For instance: ‘Back in 1907 T worked 
cout a plan to farm with the use of impervious 
paper to retain the moisture, A city dweller, 
Thad no opportunity to experiment, and in 
1922 I gave my idea to 

the United States 
Department of - 
ture and the University 
at Lincoln, Nebr, and 
to one othe lez far 
papers. The editor said 
fe" didn't ink much 
of the idea. The Uni- 
versity sald it sounded 
allright but did no 
experimenting. In 1924 
the Department of Agriculture began experi- 
‘menting with the result that my theory was 
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IRE can you find better evidence of the value of Listerine as a 
treatment for scalp troubles and loose dandruff, than letters from 

men for whom Listerine has ended such conditions? 
Below we print some of the many hundred of enthusiastic letters we have 
received on this subject. Read them. You may find a solution to your 


‘own problem. 


Remember that the Listerine treatment is simplicity itself. You simply 
douse it on the scalp full strength (as a part of the shampoo or independent 
of it) and follow with vigorous massage. You will be delighted to see how 
quickly you get results. Lambert Pharmacal Co., St. Louis, Mo., U. S. A. 


Ended Dandruff Quickly 


Dear Sirs: 

‘When I graduated from college and went 
into the bond business, the matter of my 
Personal appearance was of prime impor- 
tance and falling hair and dandruff added 
Bothing to my eatneas, Upon the advice 
of my barber I purchased my first bottle of 
Listerine. ‘The first bottle did not totally 
stop my trouble, but successive applications 
toon got to the root of the evil and today. 
Thave no scalp trouble at all. 


‘Every man in Uncle Sam's Navy knows 


how hard it is to keep the blue uniforms 
‘spotless. Several months ago I was handi- 
‘capped with a bad case of dandruff, T had 
tried various remedies but to no avail. One 


{000,000 germs in 15 seconds. Right a 
Tmade a trip to our canteen and purchased 


Gruff. Tt certainly is a relief to know that 
‘when T put on my best suit of “blues” for 
fan inapection, that I will not have the 
shoulders spotted with flakes of dandruff. 
‘More power to Listerine! 
(Signed) D. G. Rorie, 
U.S.S. Utah 


No More White Flakes 
Gentlemen: 
‘The plumbers had tumed off the water 


in my ‘San Francisco apartment. I" pre- 
[pared to shave and so discovered this fact. 


For years I had used water for this purpose 
‘and for years I had had dandruff which 1 
regarded as a necessary evil. I opened the 
‘medicine chest to see if it contained any. 
thing T could use for the purpose and 
Listerine seemed to be the only thing at all 
lgible. 

Soon after 1 noticed my dandruff was 
disappearing. ‘The sealy white flakes no 
longer dotted my coat collar. I am never 
without Listerine now and I use about one 
large-size bottle per month for my hair 
alone. I have not used water on my hair, 
‘except when washing it, for almost ten years, 

Very truly yours, 
(Signed) Victor L. Klee, 
‘Los Altos, Calif. 


New Hair Came In 
Dear Sirs: 
T had been troubled with dandruff for 
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These letters disclose successful 
treatment of LOOSE DANDRUFF 
and other scalp troubles... . 


T also noticed that a great 
‘came out in the comb, but felt 
Felieved rather than worried to think my 
hair was thinning out, 
‘One day 1 discovered a bald spot, the 
sizeof a quarter at the crown of my head. 
'o my mind there is nothing so dishguring 
a 10 1 began a search for a rem- 
‘edy. T noticed a Listerine advertisement in 
‘ay magazine, so stopped in the drug store 
‘on my way home, bought a bottle, and be- 
(gan the Listerine treatment that night. 
T used a little sweet oil and massaged 


‘out. I kept this up for several weeks and. 
‘one day seemed to-see fine hair growing, 

the bald spot. ‘This encouraged me more 
than anything, and my Listerine massages 
were more vigorous and enthusiastic than 


Now, the hair in my “bald spot" is al- 
‘most as thick as on the rest of my head. 1 
luse Listerine once a weele and it keeps my 
hair in splendid condition, checks the dan- 
<druff and increases the growth of new hair. 

‘Yours very truly, 
(Signed) Philip 1. Russell 
‘Chicago, Mlincis| 


Hair Was Thin 

Dear Sirs: 
Dandruff caused me great uneasiness. So 
1 purchased large size bottle of Listerine 
and used it twice m wee for five weeks. 
Before the bottle was exhausted a plainly 
perceptible improvement in my 
{ealp rewarded my efforts and 
the ‘continued we’ of Listrine 

produced for me a perfect! 

healthy scalp, free from dandruff, 


Don't miss BOBBY JONES 
King of Golf 
Listerine Hour 
Every Wednesday Night 


WEAF and a const to coast NBC. 
hetwork 


‘See your local paper for time 
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proved comet, The fring & wrt t9 
Etnphase the point tat mulions have 
dionmted to colleges but oothing "has been 
done to make it postble for tbe amateat to 
srork ‘out his eas. without becoming | 
Thrtyrto them. T ahould very mach Uke to 
fee things made a litle easier for the ami- 
itor who bas a ood idea and would be sad 
tha chance te develop J. A. Lab 
Cheng, 


Not Enough Is Better 


Than Too Much 


As 10 your magazine T have but ome crit~ 
fcism—it is that you are not technical enowsh 
to make all of your explanations perfectly 
clear, It is evident that your reason for this 


epee 


Articles readable by” the 
layman, soa criticism 
‘without a means of cor- 
recting the “new fault 
Which would arise with 
the correction of the old 
would be null ‘and void 
T'do not stop at this 
point but make, at this 
ime, « suggestion which 
T think is plausible, 1 
fs that Porvian Scirxce Moray. publish 
in the future & series of lessons in science by 
some good authority. ‘These lessons would 
cover the same material as does a high school 
‘course in natural and physical science ant 
‘would, if the writer so desires, contain experi- 
ments’ along this line. This would make It 
possible for you to publish better articles — 
CS, M, Detroit, Mich, 


He Gathers Profit 
from Gus and Joe 


‘Tus is my fourth year with Porutax 
Sctusce Moxtuny and 1 haven't been able 
to find a fault in that time. 1 think your 
articles all worth reading but 1 haven't seen 
‘as much of the “racing game” as 1 would 
like, especially “auto racing,” 

T enjoy Joe and Gus and their Model 
Garage and profit by it, became Tam one 
of the many’ who enjoy ‘doing a little work 
fon thelr own automobiles—C, PA, Wells 
River, Ve- 


Who Started This 
Nat Thing, Anyway? 

‘Youn excnpentn ee peopel 
pate Grime Denner ure Porvene 
Sea Sictraey tot ly onthe 
tar'tve teen, price, puted tat the 
Pa} ed ta the 
Sateen Cv ech of te Pe eek 
eed synbey of sot tag ol sl ee 
oat ith “hs cntton ipod, 
DORE, sommaa e Pebreny Boe 
Kant il atthe nits Seo 
an or wire oh Here Goa toes 
ees etter of wk oU pete coed 
Teel w'abeve oh hepoeted Oat te 
slr a’ nk wer mareomc cos 
hed “They ape heSeu Saris exc 
soma," loppened tht sth ler a 
eet nee oc eon to ot Sere 
iets attra he shares ach ed 
Ee Et hg ae] 
waa ton 
Bees 9 
ccgataatt wince? 
eutmney OF 
faaowiog da thy et 
ery ae ae 
ing pile se. ‘exactly 
ol Meal ome eee 
a ee 
inky) What is te 


the monkey?"—H. F,, Tullahoma, Tenn. 


That Fish Problem 
Just Isn’t a Problem 


‘Tux question that H. G. of Plaquemine, 
La, submitted is no problem. Water is a 
‘chemical combination of hydrogen and oxy 
fen in the proportion of two to one, Fish 
fannot break water up into its constituent 
‘elements but there is oxygen dissolved in the 
‘water from the air which they can remove 
and use for respiration, “A fish placed in a 
Sealed glass howl would five until it had 
removed the dissolved oxygen, after which 
it would die but the remaining’ liquid, would 
still be water. "P. M.D. of Luseland, Camda, 
hhas the right idea when he says keep the 
resent articles to satisfy everyone and if 
Anything add some other interesting subjects 
Thave built several models and at present 
am working on a model of the Fokker F-32, 
tusing my own plans. I would like to sce 
some plans for fuselase models. Your 
Article on “Better ways to Build Wines for 
‘Model Airplanes” was interesting and help- 
ful. Anything along that line will be appre 
ciated —N. EF, Rutherford 


India Produces a 
Chattering Inventor 
I aat so keenly interested in 
ful magasinn that eameot leave even for 
Einsorsot tal faim every. pace of 
“Flops of Famous Inventors” was grand. 


It gives a Jot of encourazement to the bud 
ding inventors, who need not be disappointed 
at their failures. In this connection it may 
be interesting to note that I too once had an 
idea of inventing an engine resembling, the 
vvoral engine of Thomas A. Edison, 


‘This 


tuged bythe teachers to get up early al 
While waiting forthe 
frat our: teeth chat= 
tered ‘consistently 
(Please do not be under 
fhe impression that 
Winter i never cold in 
india.) "Tt occurred 
me that thi enersy 
ay “be utlaed by 
toeans of a very simple 
onchive. in which an 
eeeiltating rod be 
humped to the lower teeth and the other ent 
fe connected to a ratchet wheel which wil 
revolve as the tecth chattered. It aso seemed 
fo me that the teeth ehattered without any 
ruseular effort om my part. Of coune | 
had no idea of securing ' jatent because T 
mysell was aware of the folly of such a 
Contrivance, but it ‘was & source. of reat 
Simusement’ when I daclosed. iy favention 
mn my friends and. they. nicknamed te 
“the HM, Rews, 


“the chattering inventor."—R. 
India. 


Come, Knit Your Brow 
At This Grazing Cow 


T woot ke to submit to your readers a 
Ute problem: Gat T have’ found etter 
interesting. It can be solved by calculus, 
Sey ee ene kave  Savere ct 
Supply ‘a snltion by some other” method 
Be the protien A caw ted tos pe 
er the cecsoterescs ofp crooks Sad" 10D 
Sastte dome tire feng tet the roe 
feiig eer tk Ge coe tony goer oer 
te hall the area ef the Bld) W. HL 0. 
Stnta Ana, Cal 
Growing Aviation 
Demands More Space 

T nave noticed with mounting ice the let 
ters af tome’ cootrivuors whe, site st 
terre oo mich svt” i the marazne 
Fostaps thoy yosikr why 0 mosh beace 33 
fies svete ty ot aly yoer mnesioe 
Serna cen. ane ante tet are 
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tn chs iy orig iy at 
eee eer as oe 
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patel ee teint 
ser et Son ay ie ae 
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Would Heating System 
Change This Old World? 


‘Your article on heating a home by revers- 
fing the process of tho lectric refrigerator 
was timely and well 

chosen. While thou- = 
sands of people have 

aught a Hleting vise 
fom ‘of the same ides, 
since the first electric 
refrigerator was 
invented, you are the 
first to call attention 
to. its practicability. 
‘The maln difficulties, 
technical and oth 
wise, that occurs to one when first contem- 
plating the idea are: (1) The original cost 
ff installation; (2) The difficulty of keeping 
the outside evaporating coils defrosted (in 
moderate weather—to say nothing of 
Storms) ; (3) ‘The danger of leakages. from 
the Inside compressor and condenser and the 
dificulty of getting perfect operable, valves 
for shut-off; (4) posable effect of 
weather conditions being altered by a uni- 
ermal adoption in large centers like New 
York—or now storm centers created. With 
suifcient funds for experimental work, I 
believe no dificulty presented would” be 
insurmountable, What a boom for business 
‘and boon to unemployment it would bet— 
J. W. D,, Harmon, N. ¥. 


Stop Blushing, 
Mr, Martin Bunn! 


Wow like t0 say that your magazine is 
the only’ one T'take time to. read, One of 
the ‘rst things Tread is Martin Bunn's 
articles about the Model Garage, 1 learn 
‘more about my car every month. There is 
4 kid in the neighborhood whois always 
bothering me for copies of the PorvtaR 
Sciescr Moxritty, ‘Pils would be a great 
‘country if all the younger generation ‘ead 
Portas Scevce Mowtitty.=R. H, Lay Nute 
ley, N. J. 


Ben Franklin Tr 
To Answer This One 


Pooutan Scurvce Mowritty makes. fro- 
ent reterence to. white paint, aluminum, 
then, ctey being used in, tome’ manner (0 
“relcet” the sun's ray. How do we know 
that white reflects the rays and that black 
‘abnorbs them? Is it mot true that the sun's 
ays are electricity in some form? When 
they strike the black opaque object are not 
the electrons dashed to puses by its reste 
tance, while the white and transparent Sur- 
faces’ absorb the rays of light in. varying 
decrees? As ‘an example: ‘The rays 
throueh window. slass'and eat ‘the frst 
object hat resists and break them “Up, 
‘There ie no heat, what 

ever in the sua rays 
Until they” are. broken 
up. by striking "some 
‘object. Ii ridiculous 
to say, these rays ean 
fetain heat while pase 
ing throuzh ®2,000,009 
niles of absolute cold. 
Te would be just as 


from the power station, 
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FOR VALUE RECEIVED 


A GREAT MANY PEOPLE will tell you that the 
biggest single service that five cents can buy 
today is a local telephone call. Without ques- 
tion, it is big value... and value that steadily 
grows as new telephones come into your 
neighborhood. 

There are times when telephone service is 
priceless... when the ability to call instantly 
a doctor, a policeman, or the fire department 
could not be measured in terms of money. 

But it is not alone the emergencies that give 
the telephone its value. There are the common- 
places of every-day conversation . . . in the 
home, the shop, the office . . . whenever you 
wish two-way communication with any one, 
almost anywhere. 

The telephone has become such an every- 


day, matter-of-fact convenience—like running 
water and clectricity—that it is natural to take 
it for granted. It is well to pause occasionally 
and consider the nation-wide organization of 
men, money, and materials that makes this 
vital service possible, and at such low cost. 

Here is a system of the public, for the 
public... run on the barest margin of profit 
consistent with service, security, and expan- 
sion. A service that grows as the community 
grows ... placing within the reach of an in- 
creasing number the means to talk back and 
forth with people in the next block, the next 
county, a distant state, a foreign country, or 
on a ship at sea! 

No other money that you spend can bring 
you more actual value. 


%& AMERICAN TELEPHONE AND TELEGRAPH COMPANY *& 


MAKE IT 
OUT OF 
PRESDWOOD 


Industry daily finds new uses 


for this all-purpose board 


LANCE over the articles listed on 

this page. Masonite Presdwood 
helps to build them. Their makers will 
testify that, with Presdwood, they are 
etter and more durably built, atade- 
economy in manufacturing cost. 
Presdwood is a versatile product. 
Each day bringsnewuses,andeach new 
use suggests another. Its users quickly 
endorse the idea of “making it out of 
Presdwood.” Somewhere in your own 
business, very likely, Presdwood can 
he of service to you . . . and it will 
serve you well. 

Smooth, grainless, and attractively 
finished, Presdwood comes in boards 
up to 12 feet long, or cut to order. It 
can be sawed, punched or drilled, and 
willnot chip, crack, splitor splinter. Its 


M 


resistance to moisture and the fact that 
Presdwood does not warp isa valuable 
asset where products serve outdoors. 

Inconstructioawork, Presdwood lines 


‘expensive hand-finishing, 
Inthehome, it makes beautiful walland 
ceiling panels turos waste space into 
ightful living quarters, helps the 
-manin any number of odd jobs, 
Write for the helpful Presdwood 
booklet. No cost; no ion, Lists 
hott my nd i wp 


MASONITE CORPORATION 
111 West Washington Street « Csicuge, Tl. 


asonite 


STRUCTURAL INSULATION + INSULATING LATH 
PRESDWOOD + QUARTRBOARD 
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Maden Mia t® 
For homes and business buildings Send for Masonite Corporation, Dept. D-4_ ©1931,8.C. 
Masonite Structural Inst FREE Booklet TIT W, Washingion St Cheops 
Mailtheattaced Pleas send me free, the story of Masorite, 


coupon 
today I wl ing you 
‘a ‘Masonite 


weresting 
booklet every home 
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A World Menace? 


WO thousand American en- 
Igineers have undertaken the 
biggest job in history. They 
have been hired by the Soviet 
government to direct work 

designed ‘to tum, Russia into a world 

industrial power in five years’ time. 
‘These Americans are helping the Soviet 
transformacountry that covers one sixth of 
the land surface of the earth into a great 
modern factory. By converting a popula- 

‘of 160,000,000 into one huge army of 

workers and investing $32,000,000,000, the 

Soviet aims to change a backward country 

into an ambitious nation, 

‘This gigantic scheme,” put into opera- 


By MICHEL MOK 


tion in 1928, is known as the Five-Year 
Plan, You can know what the plan is and 
what it aims to do only by knowing how 
Russia is now governed. 

‘Asa matter of fact, there is no “Rus- 

‘That vast domain, consisting of 
‘more than $,000,000 square miles and 
including almost half of Europe and one 
third of Asia, now is called the U. S. S. R. 


ruled by the This 
‘means that about 1,600,000 people control 


160,000,000—one percent boss the re 

This ruling group of one percent 

the communist party. Only’ workmen 

and peasants have the right to vote. 

Alley offices in the government are held 

y¥ communists. ‘The party completely 
controls the army and navy. 

“The communists came into power in 
1917, shortly after the overthrow of the 
Czar! “When it took hold of the govern- 
rent, it divided the old empire into six 
principal republics.” These are governed 
by a system of soviets, or committees. 
It's like this: Imagine the United States 
cut up into six large states. Every village, 
town, and city would have its own soviet, 


19 


scbuliding. Here « Russian ie 


who would 
bers of the state legislatures, 
They, in tue, would elect 


the Congress in Washington. 


Russia, however, has.» 
congress in the American 
rense, AC the top stand: 
the Union Congress of So 
vets, with between 2 
3,000 members. This 
unwieldy body meets every 
two years, and elects, fro! 
fts own number, a Central 
Executive Committee 
400 comumissars. ‘The com 
tmiissas elect a smaller exe 
uutive committee called the 
presidium and having i 
twenty-one members, These eS 


are the real rulers, ‘ 
Joseph Stalin, dictator of Russia, is 
secretary of the’ Central Executive Com- 
mittee and a member of the presidium. 
He derives his great power from the fact 
that he is also the secretary-general and 
the active head of the communist party. 
‘This has been Russia's form of gover 
ment for the last thirteen years, ‘Through- 
ut. that period, the communist party 
has been in power. Communism supports 
state ownership of land, natural resources, 
and control of production and distribuc 
tion. “Tn a communist state, there is no 
private property, no private wealth, no 
personal profit." All citizens are either 
government employees or government pen- 
ers, Russia is the only country where 
communism ever has been tried out on a 
large scale and for any length of time. 
Communism is directly opposed to 
capitalism, the ling in all 
other, countries, property is 
twned privately’ and he individual reaps 
the rewards of his awn efforts. Socialism 
has the same aims as communism, but it 
seeks to achieve them by means of legis- 
lation instead of revolution. Thus, 2 com- 
rmunist, as some one has Said, is’ merely 
aan_impatient socialist. 
‘The father of modem communism was 
Karl Marx, a German sociologist, who 


lan worbars inthe way to cate for aa eagle 


died in 1883, ‘The original les 

1917 Russian revol 

and Leon Troteky, tried to put Marx's 

ideas into immediate practice. The new 

fowernment took over all factories, mines, 
closed al 


followed. The 


ment could not run the 


industries and the rail- 
roads. The peasants re 
fused to work the land 
and in 1921, a famine 
wiped out mere than 3, 
(000,000 people 

Russia was exhausted, 
Lenin admitted failure 
and put into effect a new 
system, a compromise be- 
‘tween " communism and 
capitalism. Troteky, bit- 
terly opposing this,” was 
exiled. “The government 
now ran industries for 
profit and allowed private 
gaterprise to  reéstabish 
itse 

Shops and banks were 
reopened, farmers went 
back to work, industry 
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: Av let Mackie: 
from Ameria, 
the conaertion 


revived. Stalin took Trotaky's place 
The new system was a clever truce; Lenin 
and Stalin said again and again that 
Mary's ideas had not been abandoned. 
After the death of Lenin in 1024, his 
plans were carried out by others. " B; 
1927, the country was again on its feet, 
Stalin then became the man of the hour. 


D. Connor, CW. Show- 
FOR Conace, HH Wilson, 


Apnrt, 1931 a 


changing 
country, 
fize of the United. States, 
into one great factory. 
Whether the forces thus 
unleashed will work out 
for good or for evil remains 

le, 
this amazing experiment 
claims the attention of 
every American. 


N A series of impartial 


today. What is hap- 
in Russia? How are 
ns helping Russia? 


What will success in Russia 
do to us in America? Bove: upp 
—The Editor. chinery 4 


Above it view of some of the gant turbines, biggest evtr built, = 
tnd made im America, to generate power at the Daieper plant All land in Russia now is 
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owned by the state. Farmers get free 
land grants so long as they work it and 
pay taxes, Last October, 6,000,000 fami- 
lies were working such’ big farms. In 
addition, the government now runs more 
than 3,000 state farms, By 1933, all 
farm land in Russia is to be worked either 
‘as joint community farms or as state 
farms, 

To execute Year Plan the 
Soviet has the the cash, and 
the necessary iron, coal,’ oil and other 
natural resources, 


UT it has no officers capable of direct~ 
ng this great work. ‘The Russian 
cengineer lacks the necessary training a 
experience. ‘That is where 
American engi 

government admits. tha 
pensable to the success of the Plan, 
Without them, it could not be done. In 
recently issued 
thousand more 


Americans. 
Besides, Russia has no 
Forty of the biggest American firms 


‘Among them are 
trie Company, the Ford 
the Newport News Ship- 


‘Motor Compan 
building and Drydock Company, the Aus- 


tin Company of Cleveland and New York, 

the Du Pont de Nemours Company, the 

Radio Corporation of Amer- 

ica, and the Sperry 

scope Company. 
Half of the 


American 


by these firms. 
‘The other thou- 
sand are working 
directly for the 
Soviet govern- 
ment. Aside 
from the Amer- 
icans, there are 
at least 1,000 
other foreign en= 
gineers at_work 
among them 

ermans, Ital- 
ians, Swedes, 


and, ‘Caecho-Slo 
vakians 
But Americans 


the biggest. jobs. 


Eis'bue at present they sre all imported 
Baer 


nt 


whose ideas are as foreign to them as 
their language, engineers from New York, 
Cleveland, Detroit, Chicago, are. working 
a seties of modern miracles. These men 
are not communists. They have little 
interest in the ideas of Marx, or the palic 
cles of Stalin, Lenin, of Trotsky. They 
fre not interested in’ whether the So 
flag is. red, blue, or green. ‘They a 
ezigincers, hired to do. an. almost impos- 
Sible job in double-quick time, and. they 
are doing it. "They would do the same 
thing in Tibet, or Madagascar, 

‘Across the” River. Dnieper, 


in the 


Ukraine, they are building a hydrocleetric 
power dam that will harness more than 


jiny Novgorod, they are building 
3 buge automobile factory. 

Ata litle place called Magnetogorsk, in 
the Urals, they are developing Soviet 
Rusi’s “G: the greatest iron 
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Air Hunt for J ungle Gold 


This fact story of a brave 
flyer’s quest for long lost 
treasure will thrill you 
with its romantic spirit of 
daring adventure—Using a 
parachute to land close to 
Mayan ruins,Captain Long 
defies the savage natives 


By 
IRA O. WELBORN 


bwstratd by Hanson Booth 


ILL LONG tested the fastenings of 
hhis parachute, climbed to the wing 
of his speeding plane, and looked 
down. Behind “him' far to the 

north was Mexico City, an bour away was 

the little city of Tlataya, behind him the 

Timpid’ Rio “Mescala fought its tortuous 

Yay northwest to become the Rio de la 

Balsas in its leap to the gulf—and beneath 

hhim were the half distinguishable ruins of 

what had once been one of the fabled 
cities of the Mayas. 

‘Tangled trees that tufted the ridge of 
the Sierra Madre del Sur all but hid the 
ruins, There was only a trace of the 
gigantic and fabulously wealthy city 
Where the last of the Mayas had made 
theit futile stand before the invading 
Aatecs hundreds of years ago. 

No plane could land there and live. 
Bill Long took a deep breath. He waved 
reassuring hand to the pilot and— 


Tea 

*Freasure had lured Capt. Long, world 
war veteran, sportsman, and proprietor 
of a Dallas, ‘Texas, flying school, to stake 
hhis life on his ability to get’ back to 
civilization from the abandoned city of 
the mystery people of the North Ameri- 
can continent. In those ruins, on the 
most inaccessible spot of the. whole 
lower Mexican peninsula, he hoped to 
find riches left in their shrines by. the 
chiefs of that vanished race. Golden 
goblets, Temple gems, Probably the 
fabulous wealth of Montezuma. who, 
hefore he was slain after the invasion of 
Cortes, buried the wealth of his Aztec 
tribe in a city that had been built by 
the Mayas he himself had conquered. 

Once before, in 1926, Long and three 
companions had been near the spot and had found such trea- 
sures; but natives attacked them and killed two of the pai 
Only Long and Al Hargrave, of Hobbs, N. M., escaped to br 
hack the tale of the forgotten riches. Now’ alone Long ven- 
tured after the treasure, 

‘The bundle of tools—the machete and pickax and double 
bitted woodman's axe—snatched at Long's waist, where they 


‘were snapped by a cord. He jerked them loose and pulled the 
rip cord of his parachut it streamed out above him, he 
glimpsed his plane circling in a steep bank, with the pilot 
anxiously watching. 

The heavy trees of the Sierra Madre slopes were leaping up 
toward him. His downward flight paused sharply as the para~ 
chute filled; he swung like a huge pendulum, watching the 


oy 


Eaning his hand to hie automatic, Bill Long wal 


trees for an opening. Slipping between two mahogany trees an 
mass of underbrush, hit the ground. His 
parachute twisted crazily above him in a tree 
From overhead came the drone of the plane,  Scurryis 
through the tangled jungle went animals and possibly some of 
the sivage natives, Around him was the half light of the 
jungle. Somewhere in the vicinity were his tools and his food— 
his only hope of even remaining alive—and somewhere in the 
vicinity were untold fortunes in gold and gems and archeological 
treasures, 


JNSTRAPPING his parachute harness, Long beat his way 
through the brush to a little knoll, exposed to the sky. He 

took from his neck the light scarf thai he wore as a protect 
from insects. He scanned the sky until the plane, now drapy 
low over the trees, searched for him, He waved great circles 
with the scarf. The pilot saw him, tipped the wings of th 
plane, banked to the north, and was last from sight beyond the 
heavy foliage of a gigantic tree 

Bill Long was alone, the one white man in a land inhab 
only by Indians—the unfriendly, reputedly cannibalistic, dege 
trated descendants of the slaves of Mayas and Aztecs centuries 
ago, 

There were two things Bill Long had in mind. He planoed, if 
possible, to clear a landing field sufficiently large to enable the 
plane to return for him in a week and land. A close scrutiny of 
the jungle at the foot of the mountain range from the air had 
blasted all but the barest chance of that. His alternative plan 
‘was to map the section so that a land expedition, trekking from 
aan airplane base fifty miles north, could cut through the jungle 
ind reach him, 


4. Then he saw an 
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et and another of the gliding savages 


First, he found his tools, His came 
his supply of food was badly: d 
medicine and first aid kit was intact 

A few hours’ survey removed all hope of returning with an 
airplane. ‘The treasure hunt was to be a fight of one man 

inst the jungle. It was hopeless to think of clearing off 
land; a dozen men could not have made a landing field in a 
month. The tiny plateau which Long had noted four years 
ago was covered with a heavy growth that had sprung up, 
mushroomlike, since he visited the place. 

His maps were carefully made—he had flown throughout 
Mexico for the Mexican government ten years ago when he 
‘was operating the “Southern Airways” out of Tampico, He 
had flown many thousands of miles over the trackless jungles 
of Morelos and Puebla and Oaxaca, and he had made detailed 
notations that could not be included by the earth-bound ear~ 
tographers. He would map the location of the buried city, 
and the route he took to return to civilization, 


was smashed to junk; 
weed in the fall, but his 


[OW he was in the wildest jungles of Guerrero, banked on 
AN the southwest by the Sierra Madre and on the northeast 
by forests as dense and dangerous as the Amazonian wilds, 
Wilder than the untracked places of Yucatan, more nearly 
impenctrable than the fastnesses of Tabasco ‘or Campeche 
And peopled by he knew not what sort of natives. 

‘There was one great advantage—a trump card that might 
have been played for him. That was the superstition of the 
natives, and the word that had been sent them by one of 
their deified personages, Dr. H. A. Monday, of Mexico City, 
who had helped Long plan the trip. Dr, Monday, an arch 
ologist of note and one of the foremost authorifies on the 
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Maya and Aatee culture, bail received year 
tone idol in return for making a trip far to the south of 
exico City to treat the chief of one of 


The old chief was suffering a painful but 
illness; he was cured, Dr, Monday was co 

He treated other native tribesmen; ke gained their 
And, bit by bit, he collected pieces of treasure f 


‘knowledge of the far greater treasure of archcol 
fe that Was awaiting him who was hardy en 


R. MONDAY had given his word to the natives over a 
Period of two yeats that “some day T will come back 
like a bird, T will fall out of the sky, and you will know then 
that I want to see all the places where you get these treasures. 
Gr T may send someone else, and he will drop out of the sky 
like an eagle. Remember: when you see some one drop out 
of the sky into your land, you will know T sent bisa, and you 
will all get very’ sick and die if you do not help him.” 

Tn the ancient Mayan polyglot of Cachiquel, Quiché, Zotail, 
and’ Sutughil languages, the natives had assured their white 
fod_who made people well that they would remember. 

“pretty. stim ope,” Bill Long mumbled grimly to, the 
shaggy’ tfees on the grizzled slope that led up the hills. “My 
life depending on a fool superstition.” 

‘With his heavy machete, he hacked his way toward the 
bald spot of limestone that, from the air, marked the entrance 
to the buried city he sought. The natives had told Dr. Mone 
day the cave “goes through the mountains so that one may 
go in on the side of the shadow (the northern slope) and 
ome out on the side of the big water (the Pacific Ocean). 
‘They also had told him that no one who had been through to 


23 


the other side had ever returned, 
and that no native would go all the 
vay. The doctor could go all the 

Tt wa 


The was a god. 
tiitough the entrance to 
which he had found four 
vefore that Bill Long 
expected to find a buried city 
han the famous excav 
Usmnal, architectural rui 
nn the monumental temples 
ue or Coban or Chichen 
© Quirigua, all left by the 


ALTHOUGH bis parachute had 
‘pped within & quarter mile 
it took Long six 

his way to the open- 
cavern. He found it 
limestone and earth, 
overgrown with the 
tation of the region, 
Whether the natives had for some 
it up, or whether one 

f the common earthquakes had 
posi a aide over Ht he could 
For (wo days he made obserya- 

tions, revising. his 
Is of p 

aystery of the. 


‘moun 


tain city.” Then he 
struck north, away 
from the 


his airplane base 
In seven days. his 
plane was to return 
for him. If there 
was a landing field 
cleared at a desig- 
nated plac, it was 
to land. Otherwise 
the pilot was. to 
know’ Long had 
ken to the jungles, 
which na’ plane 
would land, 

Cutting * through 
the tangled creepers 
‘nd small growth 
that aks “rave 
almost — impossible, 
Long came upon a 
trail. There were no 
tracks of animals; 
it was a native tral. 

Should he follow 
it to a village and 
perhaps be killed, as 
were his compan 
fons on the fatal 
venture of 19267 Or should he skirt it and attempt to make his 
way northwestward to Iguala, the little native village fram which 
he had flown three days before? The question was decided for 
i. 

‘As he rested Beneath a vine-hung tree, he saw a reddish-black 
body slip behind a tree fifty yards away.” Easing his hand to his 
automatic pistol, he waited. ‘Then he saw another, and another, 
He was watched. Now it all depended upon the aititude of the 
natives. 

He stepped into the narrow, winding path, Putting his hands 
to his mouth, he halloed the Maya signal of greeting. Again he 
yelled, as if he thought he was alone in the forest. Then he 


walked toward the point where he had scen the natives, Some 
of them ran. Others stood their ground, menacingly. Long, with 
outstretched arms, walked slowly toward them. He tried, by 


ign language, to tell them he wanted to follow the trail to their 
village, where he could eat and sleep, 

Walking behind him several paces, the natives permitted him 
to follow the trail. It soon came to a (Con 
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Wie Men Work Radio Marvels 


Seveny-sis atsions. 
thi program which i 


Here for the First Time Is the Story of How Thousands of Miles 
of Phone Lines Are Juggled in Each Nation-Wide Broadcast 


By STERLING GLEASON 


S$ 9:40 o'clock on Christmas Eve 
ers and musicians arrive 
of the large studios of the N 
Broadcasting Company 
City. At ten o'clock, a nat 
work is to carry a program 
carols from coast to coast 
In a shanty by a roadside inn 
New Jersey ‘a small boy is 
ig with a lighted candle, 
faper drops from. the 
boy's hands. Five s 
later, the shack is in 5 
one company 
and broadc engineers 
cuit. There is 


ww Jersey. In 
Tess time than it takes to tell 
here, the trouble is spotted. 
Flames from the blazing 
shanty. have eaten their way 
through the long-distance tel- 
ephone cable linking New 
York with Pittsburgh 

Forty linemen are sent out 
from the nearest telephone 
headquarters. ‘They reach the 
scene at_ 9:50. Ten minutes 
to-go. Four hundred fingers, 
forty pairs of pliers fy faster 
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to San Francisco. In the dietion- 
ary of network broadcasting, there 
is no such word ag “can't.” By 
any one of a number of round- 
about routes and a technique 
developed to the point of apparent 


five managed to bring youth 
Take a, cive that happene 
few weeks ‘before "Christmas, 


While a nation-wide broadcast wa 
being put on the air in New ¥ 
a severe storm was sweeping acto 


the Middle West. Breaking wil 
full fury near North Platte, Nebr. 
the blizzard howled across the 


prairie, (wanging the taut lines of 
the long-distance circuits, and 
sheathing poles, cross arms, sn 
Ingulavors in i 

Suddenly’ the 
Dbowstring ten 


wires, drawn 
ww by their load 


Kmergency repaie mun beep 
brea from ending pe 


snow and sleet, parted. The central trans- 
Continental line was down. And along the 
northern route, many miles of wire lay, a 
e-clad tangle, in a raging Mé 

a blizzard. : 
Before the thousands of listen= 
erg ele that, the program, wa 
heing interrupted, operators knew 
what had happened. ‘Technicians, 
seizing switchboard cords, plugged 
together new combinations of cit- 
cuits, In an instant, another route 
was created. On sped the sym- 
phony’ music from New York to 
Chicago, to Kansas City, to EL 
Paso, t0 Los Angeles, and north to 
San Francisco and Seattle! 


TT HE program was interrupted 
for only a moment; yet for a 
couple of weeks, until crews of 
linemen could repair the damage, 
listeners in Denver, Colo., without 
knowing it, received th 
‘York programs by way of a 
coming east to them across the 
Rockies. 

‘One morning at eight o'clock, a 
network program was to go out 
from New York through Chicago 
to Omaha, by way of Des Moines, 
Towa, Fifteen minutes before 


broadcast 
usual. Everything was shipshape 
telephone nien received the flash 
failure between Des Moines 


CYCLONE 


J swooped down upon 
AA the rosion, tearing up iniles of ttle 
phone potes. In a twinkling, engineers got 
busy. They rerouted the’ cireuit fom 
Chicago south to St. Louis and Kansas 
City and then north to Omaha. The new 
connection was ready at 7:59.5—four and 
a half minutes after receipt of the fash 
And one half minute before broadcast time. 

‘Such magic is only part of the amazing 


a 


‘of modern chain bronde 
sible by myriad scientific de 
ranging from gas-filled cables that sound 
warning gongs when a break is impending 
{o trouble-locating instruments that spot 
wire faults hundreds of miles away with 
incredible precision, 


THIS entire development is less than 
four years old. In the early days of 
radio, there was only one method of broad- 
casting. A phonograph record was played, 
4 soloist sang a song, oF a speaker made 
an adress in a studio, where the program 
also was put on the cir, Then came 

remote control and, with it, the 
wire line. Someone’ realized ‘that, 
if a microphone were put, say, 
a New York theater and a tele- 
Phone wire run from there to the 
Studio, programs could be varied 
and greatly improved. At first, 
the length of these wires was only 
afew city blocks. 

Meanwhile, the power of trans 
sitters was increased, fist to 1,000 
and then to 5,000 watts, To’ get 
away from inicrference due to tall 
buildings and other steel structures, 
the broadcasting stations were 
moved some distance into the 
country. But the studios remained 
in the big cities. Again, the tele- 
phone came into play. “The pro- 
grams were, and stil are, carried 
from studio to transmitter by wire. 
‘These lines, however, seldom are 
longer than fifty miles. 

‘Since then, radio has grown 
rapidly froma novelty. in enter- 
tainment into huge, nation-wide 

(Continued on pace 1. 


Phisous 


EAD the Inbel” campaign is 
ing waged throughout the 
country by the Federal Food and 
Drug Administration. Each year, 
over drug store counters, millions of 
and packages of poon-containing 
ry day, thousands of Americans 
swallow such preparations without know- 
ing what they contain and without even 
reading the Jabel to see. In practically 
every household medicine chest there are 
poisons, an overdose of which may prove 
fatal, ‘According to experts, “there's no 
place like home—to get poisoned 
Dr, John Aikman, of Rochester, N. Y, 
recenily pointed out, in an address before 
the Rochester Pediairie Society, a partic~ 
ular menace in this situation. ‘Often, he 
said, sugar-coated tablets and pink pills, 
containing strychnine, are placed on the 
ower shelf of a medicine cabinet 
‘The deaths of a number of children 
under five have been traced to half-empty 
bottles of such tonic pills which had been 
left within their reach, The child 
took them for candy. Dr. Aik 
cates a law requiring “POISC 


to be 
printed across the labels of all drugs 


iaving even small amounts of strychnin 

Besides this poison, many other deadly 
chemicals are used’ as ingredients of 
patent medicines that stock the shelves of 
jouschold cabinets, Analysis of hun 
of nostrums reported by the Am 
Medical Association and other organiza- 
tions reveal the wide variety of active 
poisons they contain 

For example, a cough medicine had for 
two. of its ingredients chloroform and 
sulphuric acid, the latter a, burning, cor- 
rosive poison,” A’ pneumonia preparation 
contained carbolic acid. A liver, stomach, 
and ‘kidney remedy had in it ‘arsenious 
acid, containing arsenic, and hydrochloric 
acid “Consumption “cures” contained 
nitric acid, arsenic, belladonna—the 
brain-affecting poison ‘from the plant of 
the deadly nightshade—and strychnine, a 
poison that attacks the spinal cord 


COLD, and srippe tablets contained 
‘acetanilid and aconite, powerful heart- 
depressing poisons. Liver pills had aloes, 
2 virulent plant bane, in them, Nerve 
tonic contained potassium bromide, a 
poisonous sedative; laxative tablets, acet- 
anilid; headache wafers, acetanilid, cafe 
feine, and the two 
tar drugs, antipyrine and »phenacetine 
cholera mixtures, opium, chloroform, ether 
‘and alcohol 

Soothing and teething syrups put on 
the market for babies had as ingredients 
morphine, alcohol, “heroin, chloroform, 
opium, and calomel, a form of the poi 
sonous chloride of mercury. 

While the law requires that such 
poisons be listed on the labels of the 

ines, this means litle to the average 

‘user who has no idea how large a dose 
of a given poison is safe. These poisons 
are often beneficial in small doses but 
fatal in larger quantities. ‘Those who fol- 
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Threaten You 


1s Government laboratories, chemiats work 
fepurisies. da eicle, child Chewing pulsted 


‘usrd the public against poisons and 
‘be peluoned by lead fn the Palst, 
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at Home 


By EDWIN W. TEALE 


the throbbing pain in the head of the 
sufferer. ‘The usual dose is three grains 
A woman in a New England 
fansiety to recover, took two 
double-strength powders, instead of one, 
with fatal results, 

‘On the label of the powders the amount 
of acetanilid they contained was printed. 
So the company making them was not 


liable under the Pure Food and Drug 
laws. These Federal statutes do not regu: 
late the amount of poison a medicine car 
contain, ‘They require only that th 
hetual amount be printed on the lah 
If too much of a deadly drug is inclu 
and a fatality results, eivil suit can be 
instituted against the company. by rel 
tives of the deceased. Consequently, the 
unitl practice of manufacturers is to. put 
In too little of a dangerous ingredient 
rithet than too ruch, ‘They would 
rrither not eure than kill 

Mesides putting the correct amount 
ofp the label, the manufac 
turer ie required by th Foud 


Jaws not to print, any misleading 
Mement about his product, He 
cannot label a poison-co "3 
oetion: “Haemless.”” But, while he 


they should be kept out of reach of children. 


2» 


Common Cures Contain Dangerous 
Chemicals and Carelessness in 


Their Use Is Blamed for Deaths— 


is required to tell the truth, he is not 
required to tell the whole ‘truth. He 
does not have to label it: “Poisonous.” 
Most of the activity of the Food and 
Drug Administration in relation to poison- 
containing drugs concerns misbranding 
Not long ago, calcium wafers containing 
strychnine were widely advertised simply 
as “Calcium Wa- 
A barn 


alers contained no 
ig but calcium, 

Tn another case 
ity of “harmless 
headache powders 
were destroyed heca 
were labeled 
Does not. contain a 
poisonous drug,” when 
they actually had five 
ins of acetanilid in 
every powler, Headache and anti-yain 
tablets that depend upon coal tar poison 
rugs for their effectiveness “depress the 


the 


Read Labels, Warns Government 


heart, injure the blood, and produce a 
habit!” itis, pointed out. Again, the 
makers of a bromo-aspirin product were 
charged with misbranding when the 
labeled their product: “Each tablet con- 
tains one grain of acetanilid,” when it 
actually contained more than one grain, 
Avfew weeks ago, a wholesale drug 
concem in New England was 

fined $500 for misbranding two 
poisons, digitalis and nux vorn- 
fea. The Government officials 
proved that the digitalis was 
‘nly one half as strong as the 
label “indicated, ut thatthe 
nux vorica, a’ deadly strych- 
nine poison that produces suf 
focatlon and has caused death 
in. five minutes, was. almost 
twice as strong’ as the label 
stated. If it had been used on 
the basis of its label, fatalities 


© might have resulted. 
‘ Only an extraordinary twist 
{of fate prevented a tragedy last 


fall in Washington, D. C., 
when a hottle of lethal aconite 
wrong label, 
and) Drug 
Administration sent to a drug 
store for bottles of several 
drugs to analyze in its labora- 
tory. 
“Tincture of Aconite,” 
“Tincture of Digitalis. 


‘When 

tests, they discovered that 1 
clerk had mixed the labels and 
that the strong aconite was in 


the bottle mark 
If it had gone 
medicine chest, 


“digitalis.” 


testing laborato ‘would 
have carried death’ with it 
Since the Pure Food and Drug Act 
vent into effect, in 1907, the Government 
: ited tore than 17,000 seizures 
ssecutions in its program of insur- 
correct branding of drugs, | But 
v= Ioug as the maker of a. medicine 
places the correct amount of the danger- 
tive elements in it-on the label, there is 
Comparatively Tittle interference with the 
ingredients he chooses 10. use 

And there is no restriction upon who 
can concoct patent nestrums, A doctor 
x9 druggist must have specialized train- 
‘ng snl a certificate attesting to his com. 
petence, but no training, either medical 
pharmaceutical, is demanded of the 
‘manufacturer of patent drugs. A mason 
wha wants to lay down his trowel, or a 
Tarmer who becomes. tired of his plow, 
can begin mixing drugs and poisons 
{gether and selling them to people who 
are dangerously ill! 

Some years ago, a blacksmith set him- 
self up as an expert on kidney and 
ladder (Continued on pase 134) 
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; Hard Work Made Mea 


Flyer at 
S zrteen 


America’s boy aviator tells you 
in this thrilling article how he 
rode with Lindbergh, won three 
licenses, and set altitude record 


By PAUL CLOUGH 


The hangar 1 haunted 
most at the field belonged 
to the Fairchild Com 
pany. The mechanics used 
to let_me wipe oil and 
mud off the wings of the 
big yellow monoplanes, 
hand them tools, and n 

errands: 1 made, myself 


HEN I was in the eighth grade 

four years ago, T had my rst some of the million ques- 

u vieplane. —X tions I asked. If they 

0 id stopped to answer 

hem all, they would have 

had time for nothing else. 

har I read everything about 
flying I could i 

hands on, The 

. i that gave 


cell instant me oni 
mn my bik iced for v biggest thrills was "Lear 

field, And 1st until the f = ing to. Fly with Lary 
jut away for the night, and many a Brent," which I read in 


just as fast 


time T got home late for supper tn she coctptt of the “fying tetmish" une POPULAR Sctexice Mo 
T knew I was going to fly some day.  titte Acroncs plane Paul few to 10,325 feet. as the magazine 
But I had no idea T would have the T had been appearing at the hangar 
good fortune to ride with Lindbergh, place about three weeks before Charles every day for six weeks when Dick Pears, 
make solo flight after three and a bali A. Lindbergh landed on his flight from one of the Fairchild pilots who is now 
hours instruction, obtain three pilot's Sin Diego in the Spirit of St. Louis. I flying mail between Kalamazoo and Bay 
Hicenses, and establish an official American saw him come in. But I missed the City, Mich., gave me my first ride in the 


altitude before I got to bea junior (ake-off for Paris. It was made early air. We were up ten minutes, reached 
in high school! jn the morning while I was home in bed 2,000 feet, and made 120 miles’ an hour, 
‘That first visit to Roosevelt Field took and fast asleep, T'got all out of wind pedaling home as 


Standard biplane is giving Past Clough Early in hia experience 
iat thinute potaters about be “ombing” they have planned. infor granted, so here he is exmining a Rage oo 
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‘ORE and more as planes are 
developed and transporta- 

jon leaves the ground, American 
boys and girls will seek careers in 
the air. How they can best learn 
this business and at what age to 
start are told in this article by the 
amazing boy who at sixteen is a 
licensed pilot. You fathers and 
mothers should read what young 
Clough has to say, that you may 
know what to expect when your 
children also take to the air. 
—The Editor. 


fast as T could to tell the folks the excit- 


en T announced I was going to 
learn to fly, there weren't any cheers at 
home, Mother thought it was too dan- 
gerous and Father tried to discourage me 
by saying I would have to pay’ all the 
expenses myself, When you are thirteen, 
several hundred dollars seems a Jot of 
money. But I said: “AI right,” and 
began. saving every cent T could get for 
a “flying fund.” ‘The youngest that any- 
ody can get a pilot’s license is sixteen. 
So T had three years to save, 

‘A few months after this, T had another 
ride that made me the envy of all the 
kids T knew. It was with Colonel Charles 
‘A. Lindbergh. Soon, after the end of 
his “Good Will Tour” he visited Roose- 
velt Field to try out a new Fairchild- 
Wasp cabin plane, 

One of the pilots at the field told him 
about me and said T was s0 interested in 
aviation that they couldn't keep te from 
underfoot, “Lindy” asked me to 0 
along. We were up for twenty minutes 
‘and landed in a rainstorm, 1 “walked on 
fie” for a week afterwaris. 

‘Other famous pilots w 


were Martin Jensen, who flew the Aloh 
from California to Hawai; Randy Ene 
low, known to all Portuar  Serexce 
Mosritny reader Capt 


Collyer, who piloted 7 
York around the world with J 
Mears in 1928, 

‘ollyer gave me my frst cross-countey 
experience, taking me along on a Might tj 
Hadley Field, N niles away 
We flew in righ wove rol 
white clouds that looked like hills cov 


risk "Pa 


“is trying to fod ot 


at 


ered with snow. On 
another _cross-count 
trip with Everett “Chan’ 
Chandler, one of the 
Roosevelt pilots, we flew 
under a low ceiling of 
clouds above Long 
Island. Once we roared 
just. above a poultry 
farm, going 100 miles an 
hour! ‘The chickens ran 
for dear life. I had a 
slimpse of half a dozen 
of them trying to get in 
a hole in a coop just big 
enough for one. They 
hhad their heads inside 
and were kicking and 
pushing, all trying to get 
in at onc 

On every flight T 
earned something. 1 
began keeping a log book 
in which I entered each 
flight, the date, 


saved enough money to 
dying course, 1 
fone hundred 
ae 


senger: ity 
pilots had taken me up 
and I had ridden in two, 


dosen different types. of 
planes, The fact that 
weigh only a little over one hundred 
pounds and can he tucked in almost 
Anywhere helped get me free rides 
Dick Pears, after my first ride, warned 
se against going up with a pilot T dida’t 
know. He gave me some simple rules 
for picking a safe pilot and plane w 
may lp others. They were 
Don't go up with students who have 
just recently wou their pilot's licenses. 
Don't go. up 


haul a engine, learning aa he works, 


ve not flown for a long time, 
Practice is needed to keep & pilot a safe 
flyer. 

‘Army-trained flyers 
est, but any” pilot 
the air and several 
sife bet, As to planes: 

that, the registration number has 
the letter “C" before it, ‘This indicates 
the craft is licensed to carry passengers, 
Planes with ume are merely 


e among the 
1,000 hours in 
urs experience is 


oft out in all Kinds 
Weather, 
The simplest, rule 
Ww is to ride in 
planes operated by. a 
Carefully-managed ar- 
ort, Here the 
shipsaregiven 
expert care 


and pilots are 
thoroughly 
investigated 


before they 
(Continue 
139) 


‘Htusky” Fluelien, left is the man who 
taught Paul, Riphe, Peal s feld ebecker 
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WHY CAMPBELL’S CAR IS 
THE WORLD'S FASTEST 


[At right, diagram shows new 
‘emarkabie features of te fe 


Here is Captain Maleate 


Four miles a minute! For the first time 
in history an automobile recently shot down 
the smooth sands of Daytona Beach, Flor- 
ida, at this staggering speed after a 5) mile 
running start. 

‘The car was Capt, Malcolm Campbell's 
arrow-shaped Bluebird 11, and its official 

de over 245 miles an hour, the 
‘two successive runs. The British 
speed king, famed as a world war aviator 
and later as a racing auto driver, surpassed 
by fourteen miles’ the 231-mile-an-hour 


Gounesnop twelve feet high is a 
plant wonder recently exhibited by 
Thomas Alva Edison, famous elec- 
trical wisard. Tt is one of the by- 
products of his recent experiments at 
Fort Myers, Fla., in search of a do- 
mestic plant from which rubber ca 
be extracted in commercial quanti- 
ties. With this goal in mind, Edison 
has been raising and cros-reeding 
thousands of plants within the last 
few years on his experimental station 
at Fort Myers. Thetwelve-foot gold- 
‘enrod is one of the results. 

‘Other promising shrubs have been 
developed, especially those of the 
milkweed family, in the rubber hunt. 
Great possibilities are held out for the 
guayale plant, a weed that_ grows 
wild in Mesico and has recently been 
cultivated for rubber on a commercial 
scale in the western United States. 


RUGS TO HEAT HOME 


Heattxe homes by rugs, accord- 
ing to some building experts, soon 
may be accomplished. They feel that 
advances in the field of electric heat- 
jing will eventually displace steam, 
water, or vapor radiators now in use. 
‘When this occurs they suggest that a 
development of the electri pad, dee- 
‘rated like present rugs, and of va 


world’s speed record of 
men, the late Sir Henry Segra 
‘Just how Campbell's aluminu 


smash a mark of two years’ standing is ex- 
plained by thediagram on this page. Terrific 
power, supercharged motor, and stream- 
ining of the most radical type were main! 
responsible, plus, of course, the Brits 
Ace's cool courage. 


EDISON GROWS TWELVE-FOOT GOLDENROD 


ing sizes, may be employed to heat 
homes. 


Superchargers like those used on 
Jrplanes pumped air and fuel into 
the cylind 


the racing engine 
Its 1,450 horsepower surpassed 
nearly” by half the power of Se 


grave's 1,c00-horsepower  G 
Arrow in which he made the pre 
i, 
controversial feature 
the detached radiator shell, proved 
an enormous aid in cutting down 
the wind resistance, In addition, 
the drive shaft connecting motor and wheels 
was looped around the driver's seat so that 
the car's body hung only three inches from 
the ground, 
Campbell had no competition at Day 
tona. The only possible American compet 
-cylinder, 4,800-horsepower ma 
chine being built in California by Peter de 
Paolo and Harlan Fengler, noted American 
race drivers (P.S.M., Dec., "30, p.72), will 
not be completed in time to race this years 


FLASHLIGHT MOUNTED ON 
HEAD TAKES PHOTOS 


A riasittacurr lamp mounted on his head 
is the novel idea of a Washington, D. 
photographer. It leaves both hands free to 
‘operate the camera, A flashlight bulb of re~ 
cently developed typeis mounted on a base 
containing the battery. This. is held in 
position by a chin strap. A wire connects 


the lamp with the shutter, which closes an 
electric circuit, setting off the flash at the 
instant the shutter opens. 
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English Railway Car Calls for Passengers at Home 


| ; va | 


The rood whess are Woche concent 


reife out ofthe wy wt To 


NOISE CAUSES 
BAD EYES 
Crry dwellers may not be 
able 10 sce as well as their 
Country cousins on account 
oft 


Recent 


Scnvanaw dwellers may no k 
fone of these days, to make in Russia by 
the railroad station to take the moming Lazatev anil 
train to business in the eit 
Nn amazing vehicle tried out recently by 
sun English railway’ calls for 
their own doorsteps, climbs 
at the railway station for the trip t0 the 
city, and then dismounts from the track 
delivering the passengers at their busine 
place 
‘Dubbed the “Ro-Railer,” the first of the The reales run ont the rail tony po y 
new vehicles is a twenty-six passenger af- (level withthe trck. Planeed inner whe way and elevated trains, 


Its 120-horsepower gasoline motor 
fifty-mile speed. Its general outline 
resembles an auto bu but ghusenctoel ~NEW FOLDING PLANE FOR SUBMARINES 
driver's eab and double sets of wheels are 
conspicuous feature 
When, the ear reaches the tracks, it is rigging of this new N 
driven forward until the inner, flanged tested near New York 
wheels come in contact with the rails. Then into so small a bundle that it can be stored (P.S.M., Dec. . 24). The newest 
the road wheels are drawn up and locked, in an eight-foot tube. y's latest model, however, designed hy Grover Loen- 
Increasing competition of buses has led “'mystery ship” is designed to be carried 
the London, Midland and Scottish Ri aboard a submarine, with its tubular, wa- pusher power plant ra 
to experiment with the 'ro-railer,” tertight “hangar” clamped to the upper ing the fo 
portion ofits line between Redbourn and deck ofthe underen craft. Details of the bly ingenious because of its diel. 
Hemel Hempstead. 


novel craft's design are a military secret 
plane, ‘This isnot the first time that the Navy 
Yet ik folds wp has tested folding planes for submersibles 


WHEN YOU SEE STARS 
TWINKLE—THEY DON’T 


Have. you seen a star twinkle? Then you 
‘vere seeing an optical illusion, according to 
Dr, John A. Atwerson, of the Me. Wilson 
Observatory in California, Actually stars 
do not twinkle, 

"Tiny vortexes or whirlpools, only a few 
feet in length, in the higher parts of the 
carth’s atmosphere are responsible for the 
‘apparent twinkling, he declares. They in- 
terrupt the beams of starlight as they drift 
‘across the path of its rays. 

‘Astronomers of Mt. Wilson Observatory 
ae bulling am truent that wil xa 
them to gage the height of the “air whirl 
pools” that make the stars twinkle. ‘Binary see, bee Wf Known hat cat Be folded to fois aa cht fon 
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LIGHT IN EACH HAND Deore,» cin in the sor 
AIDS TRAFFIC OFFICER Siow as noms 


Hoax traffic tower 
in some country distri 
Permanent stop and 
ave not yet heen installed. Mi 
Hitchman, of Derbyshire, has 
set of re green hand traffic I 
night use, One is strapped to € 
traffic officer 


COIN-IN-SLOT GROCERY 
STORE RUNS ITSELF 


‘ey arti Hah the rand eres wow’ NEW PLANE LANDS WITHOUT PILOT’S AID 


Hesxxy Ware, test pilot,wavedhishands Whit 
aloft as he grounded a plane the other day 
Airport, North Beach, cally at the p 


N.Y., accountant and aerial 
ies to earth automati- 
rangle and speed. 

s to come down, the pilot 


MARCH HAS A FAULT 
THAT MEANS COLDER ng. turns.a handwheel both wings 


irch winds follow February's safety plane is to an increased tilt or “angle of attack,” 
don't lose the invention of Albert Adams Merrill, Then he cuts off the motor. 


James H. Scarr, New York City's oficial 
‘Weather man, 

His examination of weather records 
shows that only three weather phenomena 
recur from. y yeae with 


WAYS TO ANNOY 


Waites thirty-two parents were asked by 
Dr. Mandel Sherman, director of the Child 
Research Center, Washington, D. C., to 
keep a record of the ways in which their | 
children annoyed them. they turned in vo- | 
Tuminous notebooks filled with entries. A | 
count showed that the children had con- 
trived t 124 different ways of annoy- FS scons nines Gia cee Si: Sein 
ance, each in’ practically universal use. ‘at pilot, Henry White ie hading hie hand up to prove that he fe ot touching controls, 


‘ca 
| 
CHILDREN HAVE 2,124 | 
| 
| 
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Potter wel Foch plane wet MODEL OF ROCKET-DRIVEN 
PLANE FLIES IN TEST 


suapped in California during one 

Cf ite succesful text fights. In 

later test it crnahed and was d= 

stoves but oir i now plan Maxy inventors dream of rocket air- 

ac ae planes, but few build or fly anything re- 
sembling them, An exception was Maurice 
Poirier, of Burbank, Calif., who started 
‘work on a model several months ago (P. S. 


M., Dec. 30, p. 56). He recently fitted a 
ten“foot model of his craft with an imposing 
battery of rockets and flew it repeatedly in 


successful trials, Finally, in a public dem- 
constration, Poirier saw it crash at the bot- 
tom of San Francisquito Canyon. 
Despite this setback, Poirier visions a 
larger craft of twenty-five-foot wing spread, 
able to carry a man, and propelled by liquid 
rockets. The secret liquid ingredients, hi 


ELECTRIC LIGHTS PAGE 
GUESTS IN HOTEL 


Guests ata new hotel recently opened 
in London, England, are paged by their  A&fiW™, Mawes Pot 
room numbers instead of by name. They ‘ih his model rocket 
do not, however, hear a bell boy rushing, Snven airplane. ‘is 
through the lobby, shouting for them. In- Rett machine is to be 
stead, an electric indicator on a wail of DS, "oeueh so take» 
‘each public room fa i 

notice above th 


Secs tina Unt A 
fiouestan iproventat ove 
Ss paging by bl ba sce the later 
ghey sce tecaplitie The igh oe KITES USED AS RADIO TOWERS 
on in each of the public rooms simul IN TRANSMISSION TESTS 
‘tly, 90 8 pea as no exons for ning 
Sisk! peviied bacon tevcubar M mcth Sciras see the purpog of ra were 
number and sees the signal, for experimenters at the radio research 
ati Sioughs Bogland. Whon they bet 
‘out recently to find the causes of erratic 
opoantaioa tn 
oo ga 
vasious hort ofthe day 
edinrly would hay 


ransmitting mast 

at each point of test 
itead, the experi 
aloft a kite 


mitter weighing litth 
more than a pound. Bight 
dry cells furnish current 
for its single tube. A hun- 
dred feet of aerial wire 
dangles from the kite 
‘The automatic signals 
may be picked up at a 
distance of half a mile in 
receivers on the ground. 
At the end of its tether, 
the kite transmitter soars 
to a height of 500 feet 
above the earth. It, is 
shown being “landed” 
the photo at left. 


‘A questi an Kaslish hotel is watching the call 
board which now does the pacing instead of 
‘bays. Four perona stay be paged at once, 
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High School Boys Build Home 


Two-story house raised as 
part of educational work 
at Highland Park, Ill. All 
labor except plastering is 
done by fifty-five pupils. 


JHE average high school boy might 

‘be content with building tables and. 

chairs in his shop courses, but pupils 
of the Deerfield-Shields High’ Schouly at 
Highland Park, Ill, recently completed 
whole two-story house, ‘So well did ‘they 
Iaith old immediatly upon con 
Pletion for $13 30 


- cach outfitted with 
a pair of hickory striped overalls, a aig- 
zag rule, and a. pencil, reported for this 
Unusual "assignment in thelr vocational 
course in ‘building trades, They. were 
armed with plans of their own’ design, 
Their instructor, Walter E.  Durbahn, 
organized them into squads according (0 
their choice of work, each directed by a 
student "foreman,” 

First, “masons” laid the foundation and 
then “Carpenters” built the framework of 
the dwelling. “Bricklayers” installed. the 
chimney and livingroom - fireplace 
“Plumbers,” under tutoring of a journey: 

8, put"in the necessary” piping, and 
“electricians” placed conduits and outits 
Only the plastering was Teo Out 
hands; the boys did all the rest themselves. 

‘There were special individual jobs, too. 
‘The oldest and most skilled lad undertook 
to build the staircase, afterwards praised 

A young “lurnace 
sting’ plant 
ducts along the ce 
oom in the basement the 
show" room of the house 

‘The new dwelling is not the first that 
Highland Park high “school boy 
built. ‘They construct one e 
part of their vocations 
heads consider this an eminently practical 
way to give the boys real trade experience 
of great practical value. ‘The people who 
live in the houses have no especial senti- 
ment about “helping the boys,” but appre- 
Giate a good home when they'see one that 
has been carefully and honestly built 


the basement and pouring im the cancrate foe 
rt the beys did it willingly ta get experience 
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CAMERA CATCHES PLANE 
HOVERING OVER TRAIN 


‘Tue roar of its powerful motors blend- 
ing with the muffled beat of the big express 
engine’s exhaust, a giant transport plane 
drones along close above a speeding pas- 
senger train. Catching a moment when 
pline and train were close to each other, 
4 photographer in another plane swooped 
down and made this striking picture of 
the plane speeding over the roaring 
express, ‘The big transport plane is the 
first ship of the new Eastern Air Trans- 
fale Line's fleet to go into mete: ae 
ine now carries passengers between New 
‘York and page a 

Opportunities for aerial travelers to 
look down on the older method of trans- 
portation at such close quarters are rare, 
Ordinarily they fly_at sch a height that 
itwould be impossible to get a picture of 
4 train and a plane at the same instant 
In this case they were not together long 
for the train, the crack “Orange Blossom 
Special,” could not keep up with its new- 
est rival, and the plane soon outdistanced 
wand disappeared into the sky. 


MIKE ON STAGE HELPS 
THE HARD OF HEARING 


As overa glasses help those who have 


poor theater seats in secing performances, 
‘0 earphones help those who have difficulty 
in hearing words spoken from the stage. 
Engineers at Birmingham, England, fol- 
lowing in the lead of several ‘American 
theaters as described in this magazine, have 
installed headphones. Wiring permits a 
microphone on the stage to be connected 
‘with earphones anywhere in the audience. 


TEST MIND AND BODY IN 
BREATH HOLDING STUNT 


CaxonpAtes for pilot's training with the 
British Royal Air Force are required to 
hhold their breath for sixty-nine seconds 
as part of their physical fitness test. ‘Then 
they have to tell the examiner why they 
could not hold it longer, ‘This is supposed 
to be a good trial of their hearts, minds, 
and lungs. If a candidate holds his breath 
‘only a part of the required time, and then 
gives some silly reason for not holding it 
longer, it is assumed he will not make a 
good military airman. Holding it for the 
required length of time is taken to mean 
that he possesses the ability and the will- 
ingness fo stick to a hard job and calmly 
face an emergency. 
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FEATHERED WINGS PUT ON 
BICYCLE FOR SPEED 


Stwaxcesr of vehicles is a 
inged and feathered bicycle 
invented by an Austr 
mechanic. A tiny 
motor mounted ov 
wheel causes the wi 
edd machine to flap by means 
of a rope and pulley arrange- 
ment. wings have a hor- 
zontal motion as well as a 
fore-and-aft one. They are 
covered by artificial feathers 
which are said to be weather- 
proof. Trials of the machine 
are expected to take place soon, 


MOVABLE NOTES MAKE MUSIC A GAME 


Mosicat notes that can be moved 
about like checkers aid pupils to 
learn to read music. Miss Camille 
Allensworth, a Washington, D. C. 
music teacher devised this means 
for her pupils. A large table is ruled 
to represent the lines of a staff 


The notes are cut out of cardboard and 
nid upon the table so they can be moved, 
In order to make the game more inter- 

ignating notes are 
temembered hick- 


ty Fy 
Grandmother G." "I 
tke mor 
then they are tau 


Miss Camilte Al 


Polar Sub Can Drill Through Ice 


31k HUBERT WILKINS 


Mighty Landslides 
Remake the Fiarth 


Sun, Wind, and Water Join Forces 
in Constant Effort to Level Off 
World's Face Regardless of Man 


By CALVIN FRAZER 


Monte Arbino, the 
nly about ne ine 


ated “moving mountain" of Switzerland. 
year. Then it quickened Ite pace aed 


AGARA FALLS recently dropped 
75,000 tons of rock from its crest, 
creating a V-shaped gap over 156 
feet wide and 150 feet deep, which 
completely alters the contour of the Amer- 
ican. portion of the falls. 

This gigantic landslide focuses public 


agencies, among them earth- 
quakes, the world, in the end, 
would become a dreary sea of 
water with not so much as a 
foot of dry land anywhere. 

‘The leveling process often is 
costly in human lives. One 


attention in a spectacular way on the night last November the retain- 
previous history and future fate of the ing wall at the foot of a lange 
falls, Geologists say that this latest Niag- hill in the French city of Lyons 


tna Falls landlide s but one tiny step in 
4 process that began twenty-five or fifty 
thousand years ago when Niagara was but 
one of five waterfalls in the resion where 
Syracuse, Nr ¥, now stands. It wil end, 
they predict, with Niagara reduced to. 


Collapsed, alter” having been 
tacit by ran wel, ad 
a hogs mass of earth and’ rock 
thandered: dows on scores of 
houses, burying ‘many mn, 
Mtomet, and’ eidren ts they 


turbulent series of cataracts dashing slept. 
through masses of broken stone. 
‘The sudden and dramatic change in AQ SECOND  laniislide, less 


Niagara is, after all, just one episode in 
the natural process of leveling the moun- 
tains and filling up the valleys that has 
been going on since the world begat 
Nothing, not even the toughest granite 
cliff, is proof against this flattening proc- 
ess.” Tf it were not for counteracting 


than an hour after the frst, 
killed twenty-four firemen and 
policemen engaged in rescue 
work. A famous cathedral and 
2 large hospital narrowly es- 
caped being involved in this 
disaster. 
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jot a year passes without news of sev- 
‘eral more or less destructive landslides in 
various parts of the world, Usually the 
damage resulting from these events. is 
Teatvely small ‘becuse the "eplons 
affected are sparsely inhabited, but in 
many cases mountain villages have been 
‘wiped out and a number of memorable 
Tandslides have, like the recent one at 
Lyons, occurred in big cities, 

‘At Santos, the great coffee port of Brazil, 
the adjacent hill of Monte Serrat not only 
sends down disastrous avalanches of mud 
which bury people in their homes, but 
‘every few days literally paints the town 
red. The hill consists mostly of red clay, 
which, when it rains, is carried over a 
lange area of the city, coating the streets 
and sidewalks and clogging ‘the sewers, 
Instead of sending out squads of men to 
shovel snow, as happens in our northern 
Cities in winter, Santos sets a large force 
of laborers at work after heavy rainstorms 
shoveling away the clay, 


RECORDS of landslide trageties abound 

inthe history of the Alps; not because 
those mountains ate especially unstable, 
‘but because a large population has long 
‘occupied their flanks. "In the night of 
September 4, 1618, the falling of the 
Monte Conto, in the Vale of Chiavenna, 
north of Lake Como, buried two small 
towns.” OF their 2,430 inhabitants only 
three survived, ‘Three villages with their 
entire population ‘were overyhelmed by 
the fall of a mountain in the Treviso dis- 
trict in 1772, 

‘An outstanding disaster of the nine 
teenth century was the landslip of ‘the 
Rossberg, which, on September 2, 1806, 
buried four villages in the valley of 
Goldau, After preliminary cracking of the 
mountain side and the rolling down of 
single stones, which lasted through the 
day, a huge chasm opened in the flank of 
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of the mountain slid 
down with constantly increas. 
ing velocity, until finally hun- 
dreds of millions of cubic feet 
of rock swept down into the 
valley. 

‘The friction of the rocks 
hurled together in 
produced so. int 
that flames were se 


to flash 


forth from the avalanche 
the moisture with which ¥ 
were saturated, being’ sud- 


denly changed to steam. 
caused violent explosions, 
More than 450 lives were lost 
in this disaster, 

Another historie Alpine 
landslide was the one that 
buried part of the village of 
Elm, in the canton of Glarus, 
‘on September 11, 1881, Above 
this village rose’ the precip 
tous peak of the Plattenberg. 
kopf, at the foot of which 


aster was due 10 the quarrying 
which gradually undermined 1 
mass above 

Late inthe afternoon great sli 
‘occurred on each side of the summit 
sashes left by them united below the peak 
and left HS enormous mass without sup 
port. Four minutes later the whole 10,- 


mountain 


(000,000 cubic yards of rock toppled over. 
crashed down upon a small valley above 
the village, dashed like a torrent of water 


‘up the opposite side of the valley, and then 
poured down the mountain side, About 
half the village was swept away. 


MSY of the victims of this landslide 
ME rere Killed or mangled 
of being. hurled through the 

rific wind that rushed out 
the descending mass of rock. ‘The ‘winds 
produced by great landslides and by avae 
{the torn 
Elm. disaster reported. that trees were 
Blown about like matches, that houses 
bent, trembled, and then broke up like 
toys” before the landslide reached them, 

‘On November 22, 1926, after heavy 
rain, a crevasse opened on the steep flank 
Of the Maritime Alps above Roquebiliere 
During the night of November 25-24 
great mass of rock broke away and Fell on 
the village, destroying a dozen houses and 
killing twenty-five people. ‘The catastro- 
phe was due to. the saiuration of the 
round above a sloping bed of clay, down 
‘which the whole mass slipped. 

On April 29, 1903, part of the town of 
Frank, Alberta, was buried by a landslide 
with a loss of seventy-five lives. The slip 
Decurred on the side of Turtle Mountain, 
Sending a mass of material nearly half 4 
mile square and 400 to $00 feet deep into 
Eowed‘a"great river the valley below, ‘The length of the slide 
ef out ‘ete be'med was about two and a half miles, and the 

time it took was not more than 100 sec- 


ty boried the houses. onds. Heavy 


POPULAR SCIENCE MONTHLY 


Finds Way to'Tune Rays 
commas Of Ultra Violet 


DRGE SPERTI, who looks more 
like a college stuilent than the full 
professor that he is, exhibited the 
other day a few bottles of milk 

from his University of Cincinnati labora- 

tory, Experts tasted the milk, examined 
it, and were amazed, Not only was it per- 
fect in flavor, but ultra-violet lamps had 
packed it full'of Vitamin D, the healthful 

Sunshine vitamin, without’ spoiling the 

taste, a difficulty that bad balked all other 

cexpetimenters who had attempted to treat 
milk with health rays. In other words 

Sperti had done the impossible 

For some time it bas been known that 
people who cannot live outdoors may 

‘obtain the benefits of sunlight by eatin 

food that has been placed bene 

lamps. A little more than two years ag 

Professor Harry Steenboock, of the Uni 

versity of Wisconsin, discovered how to 

treat food in this way. But by his process 
only certain foods, notably cereals, could 
he health-ized. ‘The process spoiled the 
taste of milk, which alter “raying” tasted 
like burnt meat 

Now, by Sperti’s new process, babies 
can have milk filled with the body-build 
ing vitamin and still fresh and sweet in 
hhvor, His way of using “selecte 

“tuned” ultra-violet rays. successfully 

enriches foods with vitamins 

Bread, fruit, vegetables are some of the 

pets thfowgh which you and I wil 

henefit from Sperti’s discovery 


University of Cincinnati has 
arranged with a nationally 
wa food concern to manufacture 
impregnated with vitamins by 
Sperti's new process, To appreciate th 
significanze of this, just recall that only 
twice before has’ great university 
gone into the manufacturing business. 
4 Esch time it was for a reasan of ec 
nunding importance—first, to produce 
insulin, treatment for diabetes, and 


- 
| 
| 


Sper deliberately burned these sara on Bimal 
violet rays ate mot benecla 


A sample for ter tent 
ioncath one of Bert big fam 


Of better vace 

His work shows sun 
kind of a “tan” is he 
Florists may raise better flowers and 
poultry men better chickens, through 
the use of his “tuned 

Aimost ready to come out of his 
laboratory into commerce is a star- 

if process that will preserve “'per- 
ishable” foods for so many months 
that “out of season” may become an 
obsolete phrase, 


Plant No, 1 received all of the ultra-violet 1 


nly aslected rays: ‘Note how Noy i shriveled under’ trestmest, 


“The chicken on the right ha 


yd case of rickets which the chicken 


Go he left bas escaped under proper teestment wieh selected Taya 
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Young Scientist Develops Control Method 
So Harmful Waves Can Be Filtered, 
Vitamins Put in Food or Plants, Deadly 
Microbes Killed,and Diseases Prevented 


What does Sperti mean by “tuning 
ultra-violet rays? Much as they are talked 
nbout at present these invisible 

not previously been fully w 


[J UTRAXIOLET rays, potent and va 
J “vied in their effects, tan human skin, 
manufacture the health:giving substance 
called Vitamin D in the body, kill germs, 
and spoil the taste of certain foods 

Few before Sperti realized that difer 
kinds of ultra-violet cling to 
their wave length, might cause these varied 
effects, some good, some bad. Nor did a 
few rindom experiments with individual 
wave lengths of ultra-violet light settle it 


RADIO. WAVES 
(FoR COMP RON) 
Wave-LENGTHS IN METERS 
240 349 395 422 454 526 


¢ (oe 
{aiedintery 
aie FOE RIE or 


NOLET RAYS. 
WayE-LENGTNS IN ANGSTROMS, 

‘0n'1/10,000 600, O0'TMS OF A METER 

£2750. 2800 2900 2960 3000 300 3340 


~ POUND, 
wowMal SUNLIGHT 


eorge Spert, who has pert 
Here he in seen holding one of the fi 


Sperti proved there are diferent kinds and 
Mhowed how to separate the good from the 
bad, 

Much as a radio i 
receiver to a particular 
irs is faite oadcating 
Speeti now “tunes in” any wav 
levi bt ro the sun lamps in his 
borate 

It he 
tans 
sears 
ttins on the “death ray 


ener tunes. his 
ave length to 


res, he can turn on a ray that 
yman skin. or switch to one that 
A slight adjustment, and he 
kills germs. 

Din milk, 
that builds 
"the ray that 


he simply “tunes in” 
the vitamin and 

the taste, 

‘This is how he does it: Picture him 

placing a flat vessel of green or blue liquid 

beneath an artificial sunshine lamp. ‘This 

liquid “filter” permits only the desired 


light to pass 
round and oblong fil- 
‘h marked in pen-and- 
wave length, The 
ds are chemical solutions that 
absorb all but certain rays of ultra-violet 
Tight, to which they are transparent. They 
flow into the filters through rubber tubes 
from large crocks, whose variety of color 
suggests the many-hued vessels that once 
were prominent in a druggist’s window. 


WEEN 1 went to sce Professor Spert 
to find out how he had made his dis- 
coveries, it was the man himself who inter- 
ested me even more than what he had 
one. If T had expected to find a bearded 
savant, I should have been disappointed. 
‘Though he directs a research laboratory 
‘where thirty young men and women work, 
it was a slight figure animated with boyish 
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enthusiasm who firmly grasped my hand 
When George Sperti was a twenty-two: 
year-old engineering student at the Uni- 
versity of Cincinnati, he designed an elec 
ric meter of entirely’ new type Lo measure 
the amount of current consumed by fac 
tories. He submitted his plans to. the 
Westinghouse Company. Officials of tha 
‘concern urged him to leave the university 
and come with them to help manufacture 
the meter. Sperti declined. So they bought 
invention anyway—for the second 
highest price, some say, that Westinghouse 
ever paid for a patent, 


"TRE president of the university, hearing 
of Sperti's invention, called’ inthe 
young student for a talk. He urged Sperti 
to remain and work there after graduation, 
‘That was why Sperti declined the elec- 
trical firm's tempting offer. The president 
had listened sympathetically to an ambi: 

tious plan of Sperti’s—to set aside a lab- 
oratory where he could apply his mathe- 
matical and engineering talent to new 
researches into the mysteries of ultra- 
violet light and other rays. Sperti believe 

he could calculate, on paper, just what 
wave length of ray would be ‘required to 


produce any given effect from  tanniny 
skin to killing (Continued on page 132) 


Robot Elevators 
to Serve 85,000 in 
Greatest Building 


By KENNETH M. 


HEN in a few weeks, the doors 
of New York City’s Empire 
State Building are opened to 
‘admit the public, fifty-eight elec- 
trical robots will be standing at attention, 
awaiting merely the pushing of buttons 
to begin the distribution of a daily pop- 
ulation almost equal to the combined 
Repulation of the famous summer resorts 
Newport, RT, and Atlantic City, N; J. 
Governed by’ complex electrical brains, 
through miles of copper-wire nerves, this 
fleet of automatic elevators is expocted 
to handle an unprecedented traffic with 
‘1 smoothness, swiftness, and safety. that 
could not be’ approached under ordinary 
human control 
No railroad hi 
planning than 
transportation systems. 
the eighty-six floors were designed to 


wired more careful 


statistics of other large office buildings 
could be relied upon, about 60,000 tran- 
rients, in addition, ‘could be expected 


rons to the 
ested parts of the building and down 
again, but all the floors would have to 
be served with nearly equal speed and 
comfort, If the value of office space is 
not to decrease with height, the eightieth 
floor will have to be as easily accessible 
as the tenth or the twentieth 

Besides, there loomed the highly con- 
centrated ‘traffic of rush hours. Figures 
gave evidence that in the minutes between 
$ and $:30 rat, for instance, about 
15,000 persons would have to be 
to the ground tloor. 


INGINEERS and architects worked 
together over the problem, leaving 
no detail out, of consideration. 
finally decided that fifty-eight 
with automatic starting, stopping, level- 
ing, and door opening and closing devices 
cou most efficiently handle the balk of 
the work, Nine aditional elevators, with 
various degrees of self-operation, were 
decided upon for use in the top’ seven 
stories, the tower, and for freight serv- 
ice, "The entire elevator installation, 
including such related work as the prep” 


aration "of hatchways, cost about 
‘$4,000,000. 
‘The’ job of the construction gangs, 


electricians, and engineers in their many 
months’ work on this contract has not 
been simple. As the steelwork of the 
building rose higher and higher, the 


SWEZEY 


levator men had to 
tain. satisfactory _clevato 
service; stel-worke: 

fons, plasterers, pluiber 
iad tobe supplied’ contin 
ously with materials. 

fay of” minutes would. ha 
cont hundreds of dol 
Bey fw day the m 

or these temporary 

ind to be raed 
expense, several 
that had been salvaged fn 
the old Waldorl-\ 
Hotel were drafted for 
porary service. 


TOR the permanent « 
vator installation, 

ber of innovations were nec 

essary, Because ele 

the cars were to rise 

than any’ prev 
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ously installed, 
larger hoisting 
motors had to be 
designed and 
built.“ Ontinarily 
plumb lines are 
sufficiently ac 
curate to align 
the rails that 
guide the cars 
and counter- 
‘weights. 
However, fear- 
fing that ait cur- 
rents might de- 
fleet the lines i 
some of the tre 
mendous shafts 
of the Empire 
State Building, 
the rails were 
aligned by sight- 
ing through 
mine transits— 
surveyors’ instru 
ments adapted by 
‘mining engineers 
for determining 
the straightness 
of mine shafts. 
A larger con- 
struction crew 
was required 
than on probabl 
earlier in- 
stallation. 
‘Through one pe- 
riod over 300 ele- 
vator men were 


rking simultan 
© Company 


at once and 


tors in New Ye 


installe 


made 
elevator operation 


neously 
the Otis 
which 
for the 
has 
al” le 
machine 


riginally developed 
operator 


W 
high- 


ty for 
became 
develop: 
I-contral 
k City 
the 
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Bom 
FLOOR 


Standard Oil Building, about six years 
‘ago. Since that time many improvements 
have been made. The installation in use 
in the Chrysler Building, and the still 
greater one soon to be in operation in 
the Empire State Bulfing, epresent the 
most advanced systems of vertical trans- 
Portation in the world, 

‘We can best get an idea of automatic 
elevator magic by taking an imaginary 
Ensire Site Selkleg with the purpose 

mpire State Building with 1 
of ascending t0 the seventy-ninth, oor, 
seven stories below the top. We do not 
have to search long among the elevator 
corridors for the correct bank, which is 
indicated by an electric sign that 


that this caris the next one to leave. We 
step in. Ina jiffy a jewel flashes on the 
attendant’s control panel. He gives a 
slight throw to a lever. The doors of 
the shaftway and of the car silently and 
swiftly close, and the car automaticall 
fgins its smooth and fast leap skyward 


“ORT iT, ‘seventy 
nine,” the passengers announce their 
floors to the attendant, who merely 


Dpresses_a button on the’ control panel 
for each number called, He need worry 
‘no more. Once the doors are closed the 
car is under the care of invisible super- 
isors—cams, cables, governors, genera- 
tors, motors, brakes, switches, theosta 
relays that are quicker, more sensitive, 
and more positive in action, than he. 

‘The car continues to speed upwand for 
about a minute (this time will later be 
cut almost in half), then suddenly num- 
bers begin to flash on a panel above the 
door, 66, 67. Almost imperceptibly, the 
speed of the car is retarded, 

‘As 68 flashes, it stops, the doors aut. 
matically glide’ open, and we discover 
that the car has leveled itself perfectly 
With ‘the landing, “There ‘has been no 
tunder- or overshooting of the mark, no 
breath-taking acceleration or retardation, 


RESErEa) 
anit 
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room, have done away with all that. 
‘Afier two of the passengers have 
stepped out, the attendant again gives a 
slight throw to the lever, which initiates 
the closing of the doors, and the car 
Proceds, | For, every buiton thats 
pressed, the elevator automatically 
makes the sime sort of gentle, swift, and 
accurate stop. Not only does it stop in 
response to. buttons on the operator's 
panel, but to buttons pressed by pass- 
‘engers waiting at hall landings. In which 
case the stop is made entirely 
the attendant’s knowledge. 


To, sconomize to the utmost in waiting 

time, only the car that will actualy 
stop to! take on a passenger will flas 
a light in the hall. Ordinarily, the first 
car traveling past the landing inthe 
direction desired must automatically 
stop; but when a car is full, the attendant, 
by throwing 2 switch on his control 
board, may relay all calls to the next 
available car. 

‘When we have finally been let out at 
the seventy-ninth floor, we find ourselves 
turning over in our minds some po 
explanations for what we have experi- 
enced. Without, human intervention we 
hhave been whisked some 940 feet, from 
the ground—about seven stories higher 
than the MeAlpin, Biltmore, and Pennsyl- 
Yanis Hotels piled on top ‘of eachother 
lights have flashed, the car has stopped 
at desited floors, and doors have opened, 
How silly seem ‘the tin-clad dummies of 
the scientific lecture, that wink their eyes, 
salute, and say “hello,” compared to the 
practical everyday elevator Robot. 


HE controlling and operating equip- 
‘Trot Toy no Sears sltple, fo tee 
connect all the electrical circuits required 
by the clevators in this one building, 
nearly 8,000,000 fect of  rubber-covered 
tire were necessary—more_ than enough 
to reach from Boston to Kansas. City, 
Th addition there are thirty-aix miles of 
conduit. The nat of the biting rope, 
cmpensating ropes, and governor Topes 
exceeds 120 miles ee 

‘Accelerating, swig down, leveling, 
aod stopping of aati accomplished 
thiefly: through the assistance of. what 
ie'known ae a “selector.” This device, 
located in the motor room directly above 
each shaftway, has a sliding member that 
fe'run up and dawn past groups of con: 
tacls—in a small way following exactly 
the position of the elevator in the shaft— 
by 2 steel tape attached to the car 

1, by the pressing of a stopping but- 
ton, "the contacts of a certain group. are 
made active, when the sliding member 
ff the selecior touches that group. the 
ircuit wil be automatically manipulated 
to properly” (Continued om page 131) 


S\, Each day elevators in this grest building will 


‘carry sore people than live in these ciien, 


ey 


WHEEL RECORDS STREET CAR MILEAGE 


NONSKID OVERSHOES 
LIKE AUTO CHAINS 


A youxa woman of Birmingham, Eng- 
land, borrowed an idea from motor cars 
to make walking safe on icy pavements. 
She has made herself a set of overshoes 
from wire netting. They work on the 
same principle as skid chains which motor- 
ints fit over thei tires when the going is 
sli 
he. wire which is used resembles 
chicken fence wire, but it has a smaller 
mesh, Overshoes made from this material 
are pliable and may easily be carried in a 
traveling bag or a pocket when they are 
not in use. 

‘The new “foot chi 
either qver rubbers or ort 
shoes, They are ight in weid 
no discomfort to the wearer. Their young 
inventor says that when wearing them 
she can walk with per ee ease and secu- 
Fity over the most slippery sidewalks and 
ven on the frosen sacs of a pond. 


an be wom 


‘e'worn on slippery streets without a Tall 


How far do trolley cars travel in mak- 
ing a day's run? is one question 
that Berlin, Germany, street railway enti- 
neers are seeking to answer by use of a 
trailing-wheel measuring device attached 
to ther eas. The trating whee res: 

Bes part of a bicycle frame, with wheel 


attad 
A driving gear working from a rubber- 
tired wheel operates a distance-recorder 
mounted on the rear platform of a trolley. 
A clockwork attachment also gives daia 
fon the trolley’s speed and the time 
Fequires to cover a designated rotte, 


BIG DIPPER TURNING 


INTO FRYING PAN 
. o- e 
io + 
“. 
fg Se iP nas 


‘Tas, constllatlon of tars koows 
as the “Big Dipper” is such a famil- 
ine feature of the sky that iti di 

| cult to imagine any change in it. And 
yet the arrangement of the dipper's 
Seven stars is different today from its 
tern of 4,000 years ago and from 

its shape 4,000 years from now. 
Astronomers are enabled to plot 

the pattern of the dipper, both 
and future, because of the revelations 
the spectroscope has made regarding 
the “proper motions” of these stars 
It has been discovered that five of 
the seven are traveling at similar 
speeds in one direction, and the two 
athers are on an opposite ine 
mn of each is shown by an 


“proper motions” can be calculated, 
it is possible to show what their ef 
fects have been and will be upon the 
following experiment shows 
changes that have occurred and those 
that will take place in this star group. 

“Take two ships of semi-transparent 
paper. Fold them in half lengthwise, 
feease them, and unfold them. Now 
lay one paper over the figure of the 
dipper shown above, with the creased 
Tine along the three “handle stars” 
that are in a straight row. Trace 
through with a pen the five dots rep- 
resenting the stars whose arrows point 
left. Repeat the process with the 
ther slip of paper, but trace through 
the stars whose arrows point right, 

Tf the two slips are now held in 
contact toward a lamp, with their 
creases coinciding, and moved slowly 
upon each other, all the varying | 
appearances of the big dipper, past | 
and future, can be illustrated, as 
indicated in the small diagrams. 
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MAIL BOX DESIGNED TO 
LOOK LIKE LETTER 


Ixoexrovsty graphic is the name plate 
‘on a letter box that Fred Miller, of Port- 
land, Ore., designed for himself,’ Tt bears 
8 level executed imitation of a letter 
addressed to himself 

irst Miller painted the front of the 
galvanized iron box white, and stuck 
its comer a pur of rea, canceled postage 
stamps. Then with a paint brush he drew 
in his name, address, and the rest of the 
cancellation marks, ‘Two coats of varnish 
‘were applied to protect the stamps from 
the weather, and the unique nameplate 
vas complete. In the picture above Mrs 
Miller is looking for mail in the box. 


NEW MOTOR BIKE HAS 
FRONT-WHEEL DRIVE 


A wew detachable motor for bicycles 
ves them a “front-wheel drive.” ‘The 
fne-eylinder engine is bolted to the han- 
lebars and ‘front. fork of the bicycle, 
turning the front wheel through the con? 
tact of dive wheel with the tre 
“The motor's unusual postion has two 
advantages. The front-wheel drive gives 
better traction to pull the bike through 
‘ud or sand. Also the motor is under the 
rider's constant observation. Further, the 
or says that the weight of enine, 
resting on the front wheel and supplying 
power to it, lessens the chance for a skid 
‘on slippery ‘pavement, the one accident to 
which motor bikes are most liable. 


(ives feontowbeel drive and lessens skids, 
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HONDURAS MOTH NINE 
INCHES ACROSS WINGS 


A rare moth of 
scientific exped 
tral America, was presented to the 
delphia Academy of Science not long 
Tt measures nine inches between the tips 
of its. wings, 

Even without its wings, 
the bulky body of this 
moth would entitle it to a 
jace among the largest of 
ects. The expedition 
spent. six weeks. in the 
Jungles of Honduras to 
pring back this and other 
specimens, 

‘Moths of even greater 
size have been captured be- 
fore, records show. 
Some of these had a 
wing spread as gre: 
as eleven inches, Y 


all these are members 
fof the same insect 


fi 


that includes 
oths so small they 
in hardly be seen 
with the naked eye, 


‘This new sport boat, 


Propelled by “hand 


a 


NEW BOAT DRIVEN BY 
SAIL, MOTOR, OR HAND 


EvEN the most inexperienced person can 
have no difficulty in making a new boat go 
where he wants—for it runs either by sails, 
motor, or hand power. Vagaries of breezes 
for motors need have no terrors for the 
user of this strangest of water craft, which 
recently made its debut in New York City 

‘A twenty-foot removable mast carries 
enough sail to give the boat good speed 
with a favoring ‘Should the breeze 
fail, an outboard motor, mounted at the 
stern, is ready for use. For exercise or 
in emergency, the boat may be propelled 
by an ingenious hand lever resembling that 
of a railroad hand car, shown in the photo- 
graph above. It spins a second propeller 
located amidships, which is directed by 
foot pedals to steer or reverse the boat. 

As novel as its propelling 
mechanism is the boat's design 
Its hull is supported by two long 
pontoons, giving great stability and 
making a centerboard unnecessary 
for ssiling. A bumper like that of 
an automobile, at the front, makes 
the boat more “foolproof” by pre- 
venting damage from collisions. 
‘The cockpit’s furniture includes a 
sliding seat like an oarsman's in a 
racing shell for the operator of 
the hand lever. 


GLASS BACKSTOPS AID 
VIEW OF BASKETBALL 


So ratar spectators behind the goals can 
see the most exciting moments of basket 
inall games, backboards of glass instead of 
wood were installed recently at the Madi- 
Son Square Garden, New York City sport- 
ing arena. Transparent panes made it 
possible to watch the movements of play: 
fers and the ball right up to the moment 
when the sphere dropped through the 
basket. After the tral at an intercollegiate 
game, arena oficials reported ita ux 
success, Hitherio unwanted. seats were 
‘now in demand, since they were nearest 10 
the goals 

"The backstop supports slightly obscure 
the view, but with the board transparent, 
this difficulty was not found serious by 

Dreaking crowds 


X-RAY USED TO FIND. 
RADIO TUBE DEFECTS 


‘Tue x-Ray has been put to work by the 
General Electric Company as an inspector 
of radio tubes, ‘The illustration below 
i 
high-power short-wave 
industrial radio tube, made at its research 

Tf an 


ing the manufac 
ture of these tubes, 
they are at once 
apparent to an ex 
aminer from a 
study of the X-ray 


ictures. 
After the tubes 
are assembled, and 
before the air is ex- 
hhausted from thet 

a photograph is 
made in order to 
see that all th 
delicate structure 
within is right 
Just before the 
tube is shipped 
from the plant, & 
further picture’ is 
made as a check, 


Xray takes of radio 
{be to End any defect. 
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NEW TYPE RADIO SENDS 
AUTOMATIC SOS 


Reseatutinc a cabinet ph 
radio set was developed 
send out, automatic distress signals from 
sinking ships. A record takes the place of 
human fingers at its key, sending out code 
signals that have been heard 1,000 miles 

Records, furnished with each instru- 
ment, bear an O'S message signed with 
the ship's name and call letters. The rec 
ords are so simple that extra ones giving 
the ship's position can be made on board 

* ship ina few 
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CREWLESS TUGBOAT TOWS BIG BARGE 


Wrrnovr a man for crew, 
the world’s strangest tug- 
boat was recently placed in 
service on the St. Lawrence 
River, Its _Diesel-clectric 
machinery is controlled 
through electric cables from 
pilot house aboard the rail | ae 
road barge that it tows, In 
his unusual position, the pi- 
Jot can get 3 better view to 
steer the two boats. Dupli- 

controls in the tugboat 
allow it to be run alone. 


BUILD SHED TO SAVE HUGE FOSSIL 


Fossil skeleton 
fn Indiana was the expedient resorted to 
pers of 4 Bulfalo Museum 


‘ow they go peacefully on with 
their work of bringing to light one of the 
largest mastodons ever discovered in 


ors ate allowed to peek 


America, while 
from 


Hind a 
they. cand 


ean be scent th 
photograph belo 
A ten-year-old 


Harper, discovered the rea 
near Cromwell 


nd. 
6. fa 


Unlike any he hy 
seen. He took it to the farmer, 
turn communicated with the 
authorities, 


Digaest mastodon, 
sa tweive feet le) 


BUSES RIDE ON A TRAIN 
WHEN ROAD IS CLOSED 


Witex a five-mile portion of the Pacific 
Highway between Bellingham and Blanch- 
ard, Wash., was blocked for repairs, not 
long ago, the only detours available added 

But an electric 


to the route. 
Fan 
John Hickok, superit 
to-Vancouver passenger bus li 
ain ingenious way to maintain the line 
fast schedule 
Under his direction, filled with 
passengers were loaded bodily upon raile 
‘cars when they arrived at the 
it of the highway. Interurban 
cars propelled the odd freight 
rails unl the tracks again bordered 
clear section of road, and the buses 
able to proceed under their own power, 
Inclined platforms of boards enabled the 
off the railrond cars 
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ELASTIC SHOE LACES WILL. 
FASTEN WITHOUT KNOT 


Exastic, shoe laces, with a springy 
“give” designed to increase foot comfort, 
are a recent innovation, A single lace is 
used for each shoe, ‘The black elastic cord 
is equipped with two slotted metal tabs, 
‘or anchors, of which one is attached before 
ing the shoe. 

Starting from the inside of the shoe, 
the wearer draws the lace through the bot- 
tom eyelet, as, shown in the photograph 
above, up to the anchor, Then he criss- 
crosses it between eyelets until the top is 
reached, Here he draws the lace taut and 
ftaches the second anchor. 

With this novel device ‘no knots are 
needed, and the new laces have sufficient 
elasticity to permit the shoes to be slipped 
(on oF off without unlacing them. 


ONE MAN CONTROLS BIGGEST 
HARD COAL BREAKER 


coal “breaker” at Locust Surmmit, Pa, i 
the largest in the world, one man'can ‘set 
its massive machinery’ inmotion. Its 
arteries of electric wires, carrying current 
to the powerful motors, are controlled from 

single central switchboard, Hundreds of 

(ed dials give exact information as to 
‘hat is happening in every corner of the 
Plant from moment to moment. 

‘The duty of the coal breaker is to crush 
the large irregular lumps of coal that come 
from the mine, and sort the fragments 
nto convenient sizes for household and 
industrial use. This is happening. in the 
illustration above, which shows vibrating 
Screens giving the last sorting to exs coal 
‘The electric master switch that starts the 
giant mechanism is seen being manipulated 
{in the photograph at the upper right, 


MACHINE FINDS ANY ENGINE TROUBLE 


AN INSTRUMENT that diagnoses 
an auto motor's ills is the product 
‘of a California manufacturing con- 
‘cern. A ten-sided panel containing 
five gages and a rotating pointer is 
mounted on a portable stand. 
Wheeling it up to 
mechanic connec 
‘engine by wires and tubes. 
ing the motor, he notes the cond 
tion of its valves, valve timing, 
carburetor, and electrical system 
by readings taken from the dials. 
‘The rotating pointer indicates rev- 
olutions per minute made by the 
‘engine under observation. 

This device is said to elit 
guesswork from the diagnosis 
engine troubles. It also saves time 
for the customer, for his machine 
does not have to be kept under 
lengthy observation before the 
garage man can tell him what is 
‘wrong with its engine. This quick 
diagnosis is possible since each 
gage registers the condition of 
the particular part with which 
it is connected and also suggests 
the seriousness of the indicated 
trouble. 


Start 


0 


what it 
par of the plant. At 
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PORTABLE CAR POLISHER 
SPEEDS GARAGE WORK 


Euecrmic power instead of “elbow 
grease” works a new car polisher made in 
Cincinnati, Ohio, A motor at its working 
end drives the bulfer or polisher through 
angle gears. An electric cord, one end of 
which is plugged into a light socket, fur- 
hlshes current to run this new tool, which 
is controlled easily by means of a switeh 
conveniently located in the handle 
‘Aluminum is used for the motor: 
and gear cover at the end, making it light 
and handy. It is said to have proved a 
Convenience around garages of Wherever 
there is much, polishing done, saving a 
reat deal of time and labor in put 
shine on motor cars or bright metal 
tings. Its particular virtue is said to lie 
inthe fact that itis so light it ean be cat~ 
ried easily from place to place and 
from any electric curr 
‘of of the. polisher will operate on 
either alternating oF direct current, 


lecirical auto polisher saves time and 
Shining the body and metal Stings, 
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Tete Comes the World’s Milkman 


Unusual Photographs Tell the Story 
of Strange Methods of Milk Delivery 
from the Boy Vendor of Jugo-Slavia 
to the Giant Thermos Truck of Texas 


ph] 
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PUMP MUD TO RAISE 
ROAD'S SUNKEN SPOTS 


Wares concrete roads in Towa settle 
engineers of the State Highway Commis 
sion raise them by pumping mud 
cement under the sunken parts. Hi 
are cut into the surfaces from twenty-four 
0 thirty inches from the edges, from four 
to six feet apart, A similar row of holes 
is cut in the center of the roadway 
A gasoline-drive "mud pump,” invented 
hy John Poulter, Lowa highway engineer, 
forces the mixture through a hose into the 
holes, Mud alone would b 
hold the road up, the engi 
cement is added 
luce shrinkage, ‘Thus sunken 


over them, 
To date 209 sunken spots have been 
raised by the new method. 
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FIRE STATION DISGUISED 
AS PRIVATE DWELLING 


Provexry owners in an exclusive resi- 
dential district of Portland, Ore., objected 
when underwriters offered them a choice 
between raised insurance rates or the 
iding of a fire station. They declared 
on would be unsight- 

1 the fire chief solved the problem 
ructure that any passer-by 

for a private dwelling, Two 

rs swing open to allow the 


ARCHITECTS DANCE IN 
SKYSCRAPER COSTUMES 


A crovr of famous architects formed a 
miniature skyline of New York” when 
they met recently in costumes they had 
chosen for the annual Beaux Arts Ball in 
New York. Each of the novel costumes 
represented a. building designed by the 
architect wearing it 

Lined up in the accompanying picture, 
starting at the left, are A. Stewart Walker, 
architect of the Fuller Building; Leonard 
Schultz, who designed the new Waldorf 
Astoria Building: and E. J. Kabn, archi- 
tect of the Squibb Building. 

Next, in the center of the group, with a 
regal air that befits his proud creation, 
stands William van Alen, architect of the 
Chrysler Building, still tallest of the 
world’s completed structures. Then come 
Ralph Walker, representing the Wall 
Street Building; D. E. Ward, designer of 
the new Metropolitan Life Building, and 
at the extreme right J. H. Freedlander, 
‘who was the architect ‘Of the Museum of 
the City of New York. 
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FILM SHOWS ROCKET ON WAY TO MOON 


A winttanr flash 


stooke, a. whistling roar, and 
jectile will begin its 450,00 
trip between the earth ani 
That, a 


is what the 3 
Garth's nearest neighbor would look. lik 
A huge rocket resembling an aerial bork 


is represented as being fired into. space 
carrying passengers and crew. Doctor 
Esnault-Pelterie, French scientist, wh 


Tectured before the American Incerplan- 
etary Society in New York the other day 
cn the possibility of just such a trip, usext 
the Geenian film to illustrate his dise 

He believes that a trip Lo the moon tay 
he made before the end of the century 


‘This fn the mighty rocks 


EARTH RIPPLES JUST 
AS WATER DOES 


3s 


NEW CIRCUIT BREAKER 
RIDS HOME OF FUSE 


Parrexxen after giant devices used in 
power houses, a new miniature circuit 
Treaker recently has heen developed. by 
the Westinghouse Electric and Manufac- 
turing Company, for home use. This novel 
“safety valve” Yor household circuits is 
a switch that automaticaly trips itself as 
Soon as current on its line gets too high 
for safety. It takes the place of fuses 
now ordinarily used for this purpose, 

‘After it has broken the circuit, it may 
be reclosed by hand, without the loss of 
time occasioned when fuses are burned 
‘out. No service man need! be called to put 
the’ circuit in operation again, and spare 
parts such as fuses do not have to be 
Pousht. 

‘The panel containing the new circuit 
Dreakers is_placed in some quart of the 
hhouse that is easy of access, such as the 
kitchen, oF 4 hallway near i 


‘When the current om youe Hg elecult gets 
to high Yor safety hie switch fripn iaele 


Riwrtrs pass over the earth's surface 
just as they do over a pond, sci 
the Harvard. Seistnographic Stat 
discovered, Similar quiverin 
isms” have heen noticed 
in voleanic areas, and never 
up to this time. AS most s 
sraphs ate enouigh to. show 
these tiny earth waves distinctly. special 
Apparatus was installed at the Harvard 


Cost resembling a 
in appearance, a “radio. pino, 
recently developed, has no hammers 
‘or strings. Whi 


Ispeaker emits “ani 


station for studying them. It is believed proper pitch. ‘The sound is like that 
that much valuable scientiie information Gf wind instrument rather than 
imight be obtained by observation of these 4 piano. "A wire attached to one of 
waves from a continent-wide series of the players fingers modifies the 


stations, rent, however, 


han exp 
cannot be carried out at present because 
the cost of suitable instruments is too great 


STRANGE NEW ANIMAL 
FOUND IN AUSTRALIA. 


Faoat the land of the kangaroo, wombat, 
and duck-billed platypus comes news of 
fone more oddity. “Recently Albert, 
Leoeu, naturalist, of Spiny, Australi, 
confirmed reports that a huge striped ani- 

al like a ats bak which extied Young 
‘a pouch like a kangaroo’s, has been seen 

Queensland. "Iam ‘positive,” he 
declared, “that Australia will present 
another zoological curiosity to the world.” 


THIS RADIO PIANO HAS NO STRINGS 


st 


USE THREE RUDDERS ON 
THREE-MOTORED PLANE 


‘Trr-nvnpeReD as well as tri-motored 
are the eighteen-passenger transport planes 
‘on a transcontinental air mail route. 

‘When it was discovered that a sin 
large rudder was inadequate, particul 
for mancuyering about on’ the ground, 
Poeing engineers simply added an auxil~ 
iary rudder on either side of the large one. 
‘They can be seen in the photo above, 

‘The pilots now find the control surfaces 
ample, These are said to be the only craft 
in this country with triple rudders, Carry 
{ng out the triplet fda still further, each 
propeller has three blades. 


VANES IN FRONT GIVE 
PLANE MORE SPEED 


Ax onp-siarep device is the invention 

of Somerset, N. J. 
ine speeds. A series of 
nes, looking something like paper 
pinwheels made by children, is mounted 
In front of the propeller ‘hub. It 
designed to create a partial vacuum before 
the machine, adding to its speed by 
decreasing the resistance. 

On its first test flight at Roosevelt 
Field, N. Y,, it is said to have increased 
the speed of a standard plane by ten miles 
fan hour. ‘The inventor says he got the 
idea for his device from the shape of a 
post hole drill on his farm. 


‘WP. Perry, Somers 


NJ, demonstrates hin pinwheel 
‘Yaney om Wont of plane Gzsigaed to increase speed. 
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BROADCAST STATION 
CAN GUIDE FLYER 


Lost flyers soon may find their way i 
fog by following the strains of a jazz 
‘orchestra back home, In parts of ‘the 
country where official radio beacon sta 
tions for aircraft do not yet exist, any 
broadcast station can guide a plane by 


means of a new “radio compass” recently 
tested by the U, S, Army Air Corps at 
Washington, D, C, ‘The pilot in the above 


photo is demonstrating it 
This device sets a flyer’s course in any 
desired direction with reference toa 
selected broadcasting station within 100 
miles or more, The broadcast progr 
received through a set much like any 
standard aircraft radio, actuates a needl 
fn a round dial beside the pilot. WI 
the needle swings to the right of left of 
the center of the dial, it shows the pilot 
he is off his. course 
‘The device is intended 


not to replace, but (0 

supplement regular 

aireraft radio beacon 
Tt wai 


ped by G. 
Kruesi, technici 
@ western air line, 


collaboration 
Herbert Hoover, 
son of the Presid 
and noted for his 
dio researches, 


with 


DARING FLIGHTS MEAN BETTER PLANES 


faster, and more 
maneuverable airplanes for’ the future 
were seen at the conclusion recently of 
experiments that were carried out during 
the last two years by the National Advi- 
sory. Committee for Aeronautics 
To illustrate the findings of these 
tests, which were conducted with 
fast ‘fighting airplanes by three 
ly known pilots at high 
the committse has built 
scale model of a Boeing fighter 
showing the points on the wings 
fand control surfaces at which 
highest pressures are reached in 
violent maneuvers such as out- 
side loops and barrel rolls. 

The model, shown above by 
Dr. George W. Lewis, director of 
seronautical research for the 
committee, represents the pres- 
sures reached when a plane is 
pulled suddenly out of a power 
dive at 186 miles an hour. Dr, 
Lewis is indicating the point of 
highest. pressure, which reaches 
about 450 pounds a square foot 
near the wing tip at the leading 


edge. Tt will also be scen that, neat the 
wing tips, the pressure drops rapidly 
Coward the trailing edge, but that a8 the 
center section is approached the pressure 
is more evenly distributed over the wing 
surface 

‘This determination of air pressures, 
which gives aircraft designers a basis of 
which to calculate points of structural 
Strength, was made possible by the diste- 

dof personal safety of test pilots 
employed by the N. A.C, A. to work out 
its fight problem in the air, One of these 
pilots, Major Luke Christopher, now sec= 
etary of the contest committee of the 
National Aeronautic Association, ‘seta 
world record for acceleration in’ one of 
these routine tests, 

‘The stresses imposed on various parts 
of the planes used in the tests were deter- 
mined by the air pressure developed in 

all holes connected by aluminum tubes 
ith a master recorder in the pilot's cock- 
pit. ‘The record was automatically regis- 
tered on movie im at the moment of 

est acceleration when the pilot presse 
2 button. The model shown was made 
from measurements taken from this film, 
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SOUNDPROOF BOOTHS 
FOR AIRPORT PHONES 


airplane engines from the 
users. Four booths are installed in one 
small building, ‘The walls are insulated 
from each other as well as from airplane 
engine noises, 

While telephones are not novelties at 
airports, this is believed to be. the first 
time that. their installation has been 
designed with an eye to the convenience of 
the air-traveling public, who would have 
sreat difficulty using a phone in an ordi- 
nary room at an aitport 


PLANES GET HEATED OIL 
AND WATER FROM TRUCK 


A Novet. tank truck delivers heated oi 
tnd water to airports, thus shortening the 
process of warming up planes before their 
take-off, Water and oil are supplied at a 
temperature of 150° Fahrenheit from elec- 
trically-heated tanks, which are insulated 
to prevent, undue lows of heat in_ winter 
‘The truck has recently been put into com- 
mission by a large oil and gasoline dis- 
tributing company. 

‘The heating is controlled automatically, 

uring an even temperature of their con- 
tents. The truck also supplies gasoline to 
airports, delivering 500 gallons at one tri, 
as well as 100 gallons of oil and thirty-five 
xallons of water. The saving in time and 
fuel by delivering preheated supplies is so 
seat that, it is said, the operation of the 
truck more than pay’s for itsel 


Electric 


5s 


GOLD-BEARING PLANES BEAT SAVAGES 


jeoxixe mote like the interior of a box 
car than the cargo. spice of an airplane 
Junkers plane will 


ld ‘over the desolate 
juinea, safe from the 
raids of head hunters and’ cannibals 


Gold {rots wr is at present 
packed out on the backs of native porters, 
2 slow and Ia} undertaking, consid 
ering the dangers that beset the gold cara. 

When this pi 
hipment of 


oes into serviee the 
4 trom mines to seaport 


Will be greatly speeded up and much safer 

he left shows a lange iron 
weight placed in the plane to test its 
cargo-carrying ability 


MACHINE DOES A LOT FOR A NICKEL 


A aucurve recently perfected by mifror on the left side changes to a series 
Francis C. Roberts, Washington, D. C., of lighted red, white, and blue strips and 
inventor, not only vends a stamped ait the small airplane on top glows with light 
mail envelope with a sheet of stationery while its propeller revolves rapidly, ‘The 
for the price of the stamp, but provides device has the endorsement of the Post 
entertainment for the purchaser and by- Office Department, 

Standers, When a five-cent piece is dro 

ped in the slot as shown at the right, 
venuling device comes to life and a fium- 
ber of things occur, 

‘An air mail envelope with a sheet cf 
paper is dropped from the slot in front, a 
motion picture showing air mail activities 
is bexun on the screen above, an illu 
ated reel of advertisements starts m 
through the smaller slot below it, and col- 
fred lights flash alternately in ‘the four 
small apertures near the bottom. As if 
that were not enough for a ni 


kel, a long 


Tnventor operates his new machine 
Sends air mail stamp and does other 0 
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CHANGING WINGS MAKES PLANE FLY 


A ww 
Los 

ining le ‘ 

(of full-sized wings (P'S-M _~ a 
Shae aad a BY La 
sig poiogan 


PILOTS INVENT WIND tc: 
GAGE FOR AIRPORTS It can 


‘Two young air pilots of Riverside, 
Calif, recently demonstrated a model of 
anew device that aids airmen about to 
land. It shows wind direction and veloc- 
ity, with much more visibility than the 
conventional wind cone, give u 
‘Within a 100-foot white circle of can- dent an opportunity to try 
crete, glass-covered panels like spokes of out his experience 
a wheel radiate north, south, east, and 
west, With no wind, all appear black from 
the air. A north wind causes the “north” 
panel to tum over and show a white strip, 
and the device alters itself automatically 
to indicate any wind direction, Each panel 
is flanked by three rectangles, one or more 
of which turn white according to the wind 
velocity. A weather vane “control head” 
resembling the tail of an airplane controls 
it electrically, and at night it is illuminated. 


LEVER JACK RAISES 
PLANE OFF WHEELS 


AN AIRPLANE jack developed recently by 
United States Army Air Corps engineers 
at Crissy Field, San Francisco, Calif, is 
a lever that “pries” planes up so work can 
be done on their tires. It consists of a 
‘wooden bar thirteen feet long with a heavy 
roller fitted a foot from one end. A chock 
‘or groove is located about halfway between 
the roller and the short end on the bar's 
‘The device is wheeled under 
40 its axle rests in the chock. 
Pressure on the long end raises the plane. 


- THREE MAIL PILOTS FLY 
a 2,400,000 MILES 


ar A vince: of string tied around a globe is 
~5 a symbol to air mail flyers Jimmy Cars 
; Fred Kelly, and Jimmy Jamnes, seen in 
picture above. It represents 
to the circumference of the 
ag Uncle Sam's mai 
postmen, nicknamed the 
cers of the air,” already have tied their 
hundredth ‘string around the globe 
signifying 2,400,000 miles of fight. 

‘Their run is with the eastbound mail 
from Los Angeles to Salt Lake City. They 
started on it April 17, 1926, and are still 
fiying it. In making this record they have 
flown nine ships, each of which is still 
equipped with its original motor. ‘The 
total mileage of their fights more than 
equals four and a half complete round 
trips between the earth and the moon, 
During the time they have established 
this record they have had no serious acci- 
Gents, although they ‘have flown ia all 
kkinds of weather. 


Ava, 1931 


‘An abalone fing crew, Note the 
fiver om ladder Wahine tn 


the surface, men armed with 
steel bars, long knives, and stall 
nict baskets each year bring up 
from a limited arca on the coast 
of California approximately 120 
tons of tainbow-colored. shells, 
worth $4,000 to $5,000 a toa 
‘These shells contain a little more 
than 3,000,000 pounds of ses 
food, and in addition every now 
fand ‘then a. fine pink oF gray 
pearl, valued at $50 to $1,000. 

abalone bunters, an th 

s male ina costume 
jewelry ready market ia th 
United States, continental Europe 
the interior of Asis. Rings, necklaces 
fear pendants, and bracelets) ace made 
from the gray, green, pink, lilac, and 
black shell, while the larger pea to 
the jewel ¢ollections of the world. 

"The Sahermen, —morly Japanese 
employed and directed by Americans, are 
the highest paid workers in their erait in 

$25 a day for five 


the world, recei 


hours’ work during a. season covering 
eight to nine months of the year. One 
‘of them is a woman, who has been doing 


this work for more'than ten years, and 
has become one of the wealthiest Japanese 
‘on the Pacific coast in that time 


Find Riches in 
Mysterious 
Ocean Shells 


By JOHN E, LODGE 


are at Monten 
he Mexican ter 


The abalone fisher 
Calif, and Ensenad: 
Fitory of Lower C: 


‘The pendant on this necklace, one of 
the Lirgest ever Cound, tn worth $1000. 


‘out at sea, 


"HE, abalone is a univalve (one-sided 
shell) that clings to rocks, gravel bot- 
tom, kelp roots, and ledges. Mi 
size which may be taken legally is eight 
inches in diameter, but some have been 


brought up more than twice this si 

‘This queer fishing is done from twe 
foot boats—large, —heavily-built 
towed to the scene of the fishing by sixty= 
foot motorboats. Arrived at the rocky 
reefs and under-surface islets where the 
abalone (Continued on page 142, 


Tee? 


% 
& 


ae 


BS 
ad 


At lett 2 Japanese abalone diver ready with basket to go down after thew 
‘Above, sit 


workers removing the mat frou the abells and’ searching Tor bestia: 
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How I Breed Lions 


N THE outskirts of El Monte, 
Calif, T have a stock farm—a 
re tract given over entirely 
to. raising lions, ‘This strange 
enterprise, now a flourishing business, has 
the distinction of being the only African 
Hion farm in the world. 

On a dark night at my farm when the 
beasts are restless, it is not dificult to 
imagine one’s self in the heart of the 
jungle, One animal will begin roaring and 
straightway the rest will take up the ery— 
a low-pitched, throaty bellow that swells, 
reverberates, and dies away in a single 
fesonant note. 

‘Ten years ago, when Hollywood motion 
picture producers began to reach out for 
novelties and to feature wild animals, 
three lions were sent to California in my 
charge from the Bostock Shows of Lon- 
don, ‘These lions were known as Cyclone, 
Rosie, and Mary. Shortly after my arrival 
1 found it possible to purchase this trio. 

Rosie proceeded to celebrate the change 
of ownership by presenting me with three 
brand-new lions, and not long after Mary 
was equally generous. Infact, lions 
swarmed on me in such numbers that Mrs. 

3y had to come to my aid. Tt was a new 
and thrilling experience for her, but she 
became so enthusiastic about it that she 
decided to have a farm where lions could 
he raised to supply the world’s demand 
and could be trained for the movies and 
‘where from the very start the visiting 
Public would help defray the expenses 

Five acres were selected at the little 
town of EI Monte, and we laid out the 
farm to include a great stockade in which 
was built’ systematic arrangement of 
corrals, cages, and pens with a novel sys- 
tem of tunnels for transferring animals 


from inclosures to cages. 
Today, we have 178 big 
cats, ranging from da 
old ‘bottle-fed bal 
fully-matured beasts of 
both sexes. 

Horses, goats, and 
chickens, ‘which go to 
‘make up the food of the 
lions, are also quartered 
on the farm. Twelve 
feats and one cow are 
cept 10 provid 
the babies. At first, 
furzy little cubs are fed 
from the bottle every three hours. As 
soon as they lecm to keep their feet out 
of their dinter they are fed from a pan. 

At about this time their diet is changed 
to include an egg beaten up with the milk, 
At the age of eight weeks they get their 
first taste of raw meat, a little at a time 
added to the milk. As'their tiny, needle- 
like teeth begin to develop, the meat 
allowance is increased. Lions over a year 
old are fed raw horse meat. 


ADULT lions eat sixteen pounds once a 
day, which means that T have to sup- 
By eighteen hundred pounds of food each 

Healthy lions are always hungry, but 
the surest way to get rid of them is by 
overfeeding. In order to supply their sys- 
tems with the necessary vitamins any 
‘minerals, the meat is sprinkled with a 
powdered mixture of kelp and fishbor 
Each lion is fed separately in a 
‘Transfer from the yards and corrals by 
‘means of the tunnel chutes takes only a 
few minutes. 

‘Nothing would start a battle royal so 


Duke fs dean of the tion farm 
Gay apparently believes him & 


Methods used on only farm 
in the world where Aftica’s 
King of Beasts is raised 
are described here. After 
ten years 178 lions live on 
ranch, and they have made 
a fortune for their trainer. 


By CHARLES GAY 
As Told to TOM WHITE 


the fs something of 
fe companion, 


uickly as tossing thee food in to them in 
the big ‘outdoor cages. For that. reason 
feeding houses. are. provided, each  con- 
inining a row of ten heavily barred cages 
Caanected by sliding doors. 


EN animals are admitted at a time, 

They enter their dining room through 
a rear door and as each finds his accus- 
tomed, cage the, sliding door, is pulled 
Shut with along ion rod, Meat i throw 
in and it hardly passes the cage bare before 
bbuge claws are sunk into it and sharp 
teeth are tearing it apart. Stout ribs and 
half sections of vertebrae are reduced to 
crumbs, Meat and bone alike are dis 
patched in short order. + 

We have all learned that at feeding 
time we must use extra precaution in 
hhandling the big cats. Some time ago, a 
two-year-old cub developed the habit ‘of 
lying in its cage at feeding time with its 
paws hanging out below the base crossbar. 
‘AL the approach of an attendant it would 
vainly try to get hold of him. One day, 
the attendant approached too close and 
the “Bad Boy” reached out like a flash 
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one of its big tality. To make him realize that his 
Tao-shaped paws, trainer is master requites firmness backed 
claws uasheathed, up if necessary by punishment in the shape 
dbecked ths of eatery comeomen, ches Soon 
foan’s hand, pulling him of the privilege of ‘running loose in 
Xe to the bars for the big arenas and sunning himself, of 
hoot of which he is extremely fond. it is 
therefore unwise and unnecessary to use 
fruns and clubs, 


WEEN enter a ton cage T carry a 


although a painful 4S-caliber six-shooter loaded with 
‘wound was the me- (ear gas shells, the use of which is effec 
sult. Many raps on tive and in no way brutal. I have not yet 


the s since needed to use this revoiver, although T 
then have taught have had some narrow escapes from per- 
Uist lion to keep its manent injury. ‘Such encounters, though, 
ws insid invariably result from some litte careless: 
® Tiad lioy is one of ness that should have been avoided. 
i the ew lions we have "Tor iatance, one day playtal «wo; 
that can't be trusted, yearld lion pawed at my One of 
Tike humans, the is claws caught in an eyelet, ‘The young 
cats have tem- lion, becoming frantic with fear, grabbed 
Dperaments and indi- the shoe in its jaws and severely crushed 


Widuality. One may my foot, ‘This was a painful lesson from 
heever ready to pick which T learned that one should never 
‘fight: another, of wear shoes with eyelets when visiting the 


the successful trainer know 
ei is time to fet out of the cane? He 
Joesn't know; he senses it, Some deepl 
den faculty teveloped only through 
ng contact with the big cats, tells him 
1 to leave. Aside from that, there is a 


This an axi- 
om among us. that 
the first, thing 


Sisery senate stirs unten 
Se eects 
‘One of the most When the pupil is just a tiny black 
essential qualities of point against the green, he is at rest, 
S"rccafal tne, Parca esta op, Ast sas 
sg oc, eked te tome nh Alnee Wes 
-onfidence—both in pained, fully aroused, or about to charge, 
‘himself and his sub- the pupil reaches almost from the upper 
| feriiemos: wultione’ 


x ea, to suppene 
that a lion can be EY EN when they are trained, lions are 
trained by sheer bru- 4 in mo sense trick animals. Their 
nature and general demeanor stand in the 
way of their becoming eat successful, 
performers, However, in my band of ani- 
mals there are several that are famous 
fil over the World for their movie stunt 
uma, a black-maned Abyssinian mal 
was added to the band during the 
nd year, has earned more than $70,- 
as an animal actor in moving pic 
He has “stolen” many pictures 
With his businesslike method of doing 
Wit is required of hit. 

‘The runner-up for popu: is Leo, 
trademark of one of the big producing 
companies. His mighty head is daily seen 
ly worldwide audiences a8 he flashes on 

the screen to Toa a welcome i 
pantomime. 

‘Thus far, my trained lions have 
brought in the bulk of reven 
wile the daily attendance of visi 
{ors at the farm more than pays 
‘expenses, Tt has taken ten years 
toget the breeding stock in proper 
shape for disposal, and even now 
tre are not quite realy to unload 
our product, although we have on 
file scott PF gene from zoolog- 
feal parks and circuses in- many 
parts of the world. 

‘One of the strangest offers: we 
ot lafeguenty the mess witl dase her ever had came from a. Chinese 

sie ctor wha orem lr soe 
toy ite joengemen am wnevire Hes fot ihe Wistert ae 
Sirs. Gay Seeding to the Seer domes j : 
vient stump, this serious faced cub of a little fellow who is only eight days old, Concoct a mysterious remedy for 
ssmateste Te Dien Garcia" etely devwin'ot! Me aee’meee human (Continued ow page 148) 


Finding 
careletly 


POPULAR SCIENCE MONTHLY 


Why Can’t Men Become Giants 
or Jump Like Grasshoppers? 


This Article Gives You One Simple Rule That 
Answers Many Baffling Problems 


1 Why does a fish 
eight, times wl 
double its Teng 


weitht increne 
it rows to. only 


ee 
a Em dl 


3. Why do men never grow to be eight 
eon feet tll? 


my 
ong (built in exactly 
me ueventy-Rve feet long) be 


12, Why would skyscrapers ike the Chrys 


Ter and. Em buildings be 
impossible vithout steel? ~ 


By ca. JOHNSON 


HE mechanical. prin 
tiple that clears up 
all of the questions 
asked in the column 
at the left is contained 
any cubic block of 
‘ood—yet they will 
_/‘purale nine out of ten 
men who lack engi- 
neering training. 

To find this prin- 
<iple, understand it, and use it, we need 
nothing but the block and a” handsw. 
And, if we ike, we can imagine both block 

Take your cube and saw (either real or 
imaginary) and use them to discover this 
fundamental law of mechanics. in the same 
way that Galileo did_away back in the 
seventeenth century. Then you can solve 
any problems like these with common 
sense and common arithmetic, 

‘You may as well follow Galileo's own 

;, word for word, for he wrote 
a book, which, by the way, 


Take,” says Galileo, “a cube two inches 
fon a side so that each face has an area of 
four square inches and the total area, ie., 
the sum of the six faces, amounts to 
twenty-four square inches; now imagine 
this cube to be sawed through three times 
sos to " 
‘each one inch on the side, each face one 
inch square, and the total surface of each 
cube six square inches instead of twenty 
Four as in the case of the larger cube. 

“It is evident therefore that the surface 


of the little cube is only one fourth that of 
the larger, namely, the ratio of six to 
twenty-four; but the volume of the solid 
cube iself is only one eighth; the volume, 
and bence also’ the weight, diminishes 
therefore much more rapidly than the sur- 
Tf we again divide the litte cube into 
ight others we shall have, for the total 
Surface of one of these, one and one half 
square inches, which is one sixteenth of 
the surface of the original cube; but its 
volume is only one sixty-fourth part, 


Volume Diminishes 
Faster than Surface 


“Thus, by two divisions, you see that the 
volume is diminished four times as much 
as the surface, And, if the subdivision be 
continued until the original solid be 
reduced to a fine powder, we shall find 
that. the weight of one of these smallest 
particles has diminished hundreds and hun 
reds of times as much as its surface. And 
this T have illustrated in the case of cubes 
fiolds lso in the case of all similar solids.” 

Galileo did not put these last words in 
italics, but I have, for they contain the ki 
to the first of our problems. A six-ind 
‘black bass and the same fish when grown 
to twelve inches are “similar solids.” Our 
Jaw of mechanics applies equally to these 

s of fish and to any two sizes of 
leo’s cubes, 

In fact, we may, if we choose, assume 
that each fish is made up of many tiny 
cubes, as suggested in the diagram on the 
‘opposite page. 

tus take an imaginary knife, cut up 
the six-inch fish into imaginary cubes, 
and count them, We can of course suppose 
‘our cubes to be small enough to be included 
in the thickness of the fins, but for con- 
venience in figuring we will disregard all 
the fins and make our cubes one eighth 
inch on each side. The volume of each 
cube will therefore be one five hundred 


and twelfth of a cubic inch. Assuming the 
's volume to be fourteen cubic inches, 

it will contain 7,168 cubes, 
Any growth in size which we imagine 
for any one of these 7,168 cubes must hap- 
‘pen equally to all, and the growth in size 


‘of the fish will be the sum total of the 
Rrowths of all the little cubes it contains. 


Volume of Fish Varies 
As Cube of Its Length 


Let us faney that the cube outlined in 
the diagram has grown gradually from one 
eighth inch to one fourth inch on each 
side. We know {rom Galileo's illustration 
that in doing so it has increased its volume 
ight times—from one five hundred and 
twelfth to one sixty-fourth of a cubic inch 
Is it not plain at once that the entire fish 
(Still composed of 7,168 cubes) has also 
increased its volume eight times? We have 
therefore proved by cutting up the fish 
into tiny cubes, or dice, and watching each 
cube grow, that the volume of the fish 
varies as the cube of its length, since this 


the rule that holds true for each of its 
tiny ebic components 
here is an application of this rule 


which, if you know it, will enable you to 
Suprise a rind by the accuracy with 
which you can “guess” the weight of 3 
fish. You need only know the weight 
of ome particular length of the some ind 
of fish, 

If you know, for in 
inch bass weighs ind, or ight 
ounces, you can “weigh” a. twelve-inch 
bass by simply measuring it! Here is how 
it works: ‘The weight (volume) varies 
with the cube of the length. This being 
true, the weights of any and all ses of 
the same variety of fish, when divided by 
the cubes of their lengths, will always yield 
approximately the same number. If you 
know this constant figure for a sixcinch 
hass, you can find the weight of a twelve- 
inch one simply by multiplying the cube of 
twelve by this constant figure. 

How mmuch does a six-inch bass weigh? 
We have said half a pound. Then eight 
ounces divided by the cube of six. or 216, 
will give us our constant figure. It works 
‘ut to be .037. This fraction, when multi- 
plied by the cube of twelve, or 1.728, gives 
about four pounds—the weight of the 
‘twelvesinch bass. 

‘The problems about the great thickness 
of elephant’s legs, the impossibility of 
human giants, the stature of men on 
Jupiter, the comparative weakness of 2 
large bridge proportioned like a smaller 


» that a six- 


tune, and the greater relative thickness of 
larger trees can all be explained by the 
results of the following simple experiment 
suggested by Galileo. A reference to the 
diagram below will belp to make the 
experiment plain at a glance. 

‘The materials required are a supply of 
square rods of two sizes. One size is one 
fourth inch square and a yard long. The 
other is one half inch square and two yards 
Jong. One is just twice the dimensions of 
the other, We shall also need two baskets 
exactly alike in size and weight, 2 couple 
of small iron clamps, and a stepladder. 

Two of these rods (one of one fourth 
inch sae, the ther ne half inch) are 
firmly clamped to the top step of a step~ 
Inder, peeing in opposes, 
fas shown in the diagram below. The bas: 
ket handles should be tied to the ends of 
th ods to prevent them siping of 

pose now is to find the number 
of one-fourth-inch one-yard rods that can 
be put into the basket suoported upon the 
one-fourth-inch one-yard rod, and how 
many one-half-inch two-yard rods can be 
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aud to the basket hanging from the one- 
half-inch two-yard rod before each of 
the rods breaks under its load 

Let us try fo predict the result, using 
the rule we learned from Galileo's cubes 
and applied to the two fish: “The area 
increases with the square of the linear 
dimensions; while the volume (or weight) 
increases with their cube.” 


Cross Section _ 
Determines Resistance 


In the case of these two supporting rods, 
wwe are interested only in the areas of theit 
ross sections, for these determine theit 
comparative resistance to breakage. The 
squire of the one fourth inch diameter 
rod! is one sisteenth square inch. That of 
the one half inch diameter rod is one 
fourth square inch. The one-half-inch Tod 
{s therefore four times as strong, will sup- 
port four times the weight before breaking 
that the smaller one will. 

‘But the volumes (or weights) of the 
two sizes of rods are to each other a8 the 
cubes of their diameters. The yard-long 
rod is made up of 144 one-fourth-inch 
Cubes; the two-vard rod contains an equal 
fnumber of one-half-inch cubes. One of 
the one-half-inch rods therefore weighs 
eight times as much as one of the one- 
fourth-inch ones. 

‘What will eventually happen if we pro- 
gressively add one rod at a time to each 
hhasket? It is easy to predict, Since the 


larger rod is eight times heavier and only 
four times stronger, it will support far 
fewer of its own kind without breaking 
than the smaller rod will. 

If the one-half-inch rods weigh six 
‘ounces each and the one supporting. the 
basket breaks when ninety of them have 
been placed in it, we know that it will 
resist a weight of thirty-three and three 
fourths pounds. But the one-fourth-inch 
rod is only one fourth as strong. If we 
continue adding rods to the ninety alreads 
in the basket it supports, how many’ wi 
be in it when the support finally gives way? 
Obviously, it will break when the weight 
equals one fourth of thirty-three and three 
fourth pounds, or about eight and seven 
sixteenths pounds. And since each one- 
Fourth-inch rod weighs one eighth of six 
ounces, or three fourths of an ounce, we 
can add ninety more one-fourth-inch rods 
to the basket, making 180 in all, before 
the one-fourth-inch supporting rod breaks, 


Why 150-Foot 
Bridge Is Weak 


Let us think of the. seventy-five-foot 
steel bridge as being built up of rods, If 
‘we make its length 150 feet, we must 
double the length, breadth, and thickness 
of every rod in ‘operation will then 
of course multiply the bridge's total weight 
cight times, and increase its ability to sup- 
port loads’ only four times. The larger 
bridge of similar proportions is obviously 
unable to carry twice the maximum load 
of the smaller, for part of its strength is 
already being’ used to support its own 
vetly increased weight This als explains 
why bridges and tall buildings are’ built 
with I-beams and other shapes that give 
maximum strength fn proportion towed, 

Suppose a man six feet high weighs 175 
pounds. At eighteen feet high he would 
weigh twenty-seven times that—or nearly 
two and three eighths (ons if all other 
dimensions were increased in the same pro- 
portion. If the thigh bone, or femur, of 
normal-sized man is assumed to be one and 
‘one half inches in diameter, the same bone 
in a giant such as we have imagined would 
need to be nearly eight inches thick, while 
its length has increased only three times! 


= 


The two bones shown above are from a 
sketch made by Galileo to illustrate his 
‘explanation of this point. He says in con~ 
clusion, “You can see how out of propor: 
tion the enlarged bone appears. Clearly 
then if one wishes to maintain in a great 
fant the same proportion of limb as that 
found in an ordinary man he must either 


find aharder (Continued om page 144) 
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NEW CHECK DESIGNED TO 
PREVENT FORGERY 


No muLky “check protector” is needed 
to guard against fraudulent check-raising, 
with a new printed form designed by M. 
Paagount of Brooklyn, N 

After the check is ten in the usual 
way, three places are punched, two of 
them safeguarding the amount and one 
the signature, A punch mark in an 
PXmotet Tabi,” at Upper night prevents 
adding another figure to the amount. The 
denomination of the check Is indcaied in 
R ch marks in an “Amount Control 

A final protection is a “Name 
Gata Table” at extreme left, where 
numbers are punched according’ to the 
umber of tines each eter appetr inthe 
time's name, 

Tn the phoiograph above, the inven 
demonsrtes hew the check fe punched 


DOUBLE KEYBOARD PIANO 
PERMITS NOVEL EFFECTS 


A ruaxo with two keyboards recently 
was perfected by Hans Barth, piano vit- 
tuoso, who used it ona concert tour he 
fas just completed that took him from 
the Atlantic to the Paciic coast. Its upper 
keyboard is tuned the sme as that of an 
Ordinary instrument, but the lower one is 
pitched a quarter of a note lower. The 
uarter-tone Keys permit new and unusual 
Harmonies, such as those of Chinese and 
ther Oriental music employing the 
quarter-tone scale. There are’ fourteen 
white and ten black keys 10 an octave, 
instead of seven white and five black, 

‘The inventor, seen seated at the end 
of the piano in the picture below, is 
shown demonstrating his new piano to 
George Gershwin, noted pianist and com 
poset. This instrument is intended for 
concert use only and naturally will not 
replace the single keyboard. pianos now 
used in homes.” Not every pianist would 
be able to play Barth's piano, 


shows his new quarterstone 
surge Gerrets, wands ‘sat barton 


BIG CAR RUSHES PAPERS TO STANDS 


Restwexts of Berlin, Germany, find 
hele newspapers now appear a few min- 
Ton the news stands. A hoge 
amlined truck whizzes through Ber- 
lin streets to outlying districts of the city 
at fifty miles an hour. Within it are 
bundles of newspapers for stands along 
the route, The odd 100-horsepower car 
is one distributor's answer to rivalry in 
setting the papers on the streets first. 


THIRTY-ONE BIG TICKER 
SYSTEMS KEPT BUSY 


Evexvoxe is familiar with the stock 
ticker of commerce, but not everyone 
knows, according to Western Union ofi- 
that this telegraph concern alone 
‘operates thirty-one kinds of tickers. 

Sport news goes out over one great 
ticker network. Marine news is an im- 
portant ticker service described recently 
Jn this magazine (P.S. M., Jan. 31, p, 
22), Individual ticker circuits report the 
Prices of commodities such as cotton, 
rain, rubber, and hides. New York's 
Stock Exchange and Curb Exchange have 
Four high-speed ticker systems. 
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DISTILLED CHROMIUM 
MADE IN VACUUM 


Evexyowe knows the polished finish of 
chromium plate on auto radiators oF bath- 
room fixtures, but few have ever seen an 
‘actual lump of that metal, When com- 
mercial establishments use chromium, 
they obtain it in the form of “ferro: 
chrome"—a grayish alloy with iron, 
Recently, however, ex- 
perts of the Westinghouse 
esearch Laboratories at 
East Pittsburgh, Pa., exh 
ited a lump of the pure 
metal as big as one’s fist 
Tt was the world’s first 
specimen of distilled chro- 
mium, and was made in an 
almost perfect vacuum, 


AUTO SAFE IN 
EARTHQUAKE 


Avrostonturs are earth- 
quake-proof, says Doctor 
TJeauat, American vol 

‘cano expert. Recently wh 
driving in’ one of 
Hawaiian Islands he passed 
through a district that was 
sxperiencing a severe shock. 
He did not know about it 
i afterwards. 


lane to 
on i 
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NEW DIAL PHONE DEVICE 
SHOWS NUMBER CALLED 


Gernixe a wrong telephone number, an 
annoyance both to the caller and the per- 
son responding, would be averted through 
the use of a device invented by a Por 
land, Ore,, merchant. After being repeat- 
cedly’ called from a sick bed by careless 
users of dial telephones, he devises! an 
attachment for this type of instrument to 
show the caller what sumber 
he is dialing. 

Within. the conventional 
circular ring of letters and 
numbers is a registering set 
of numerals 
auto mileage indicator. As 
ach letter or figure is die 
aled,a duplicate of it appears 
in the center. Thus the user 
ean see at a glance if he has 
dialed the wrong number, 
Tf s0, he can hang up and 
avoid’ completing the call. 
‘The figures remain in view 
until another telephone 
number is dialed, 


POWER CABLES IN OIL 
ARE SAFE FROM WATER 


Ruwxine high-tension electric cables 
underground in oil-filled casings is the 
method recently adopted by an Obio public 
utilities company to keep water out of 
their lines. Four 66,000-volt lines are 
buried in separate trenches three feet deep. 
Each line is divided in three cables which 
are twisted together something like the 
strands in a rope. Between the “strands” 
are placed oil channels. Since water and 
oil do not mix, the water is kept from the 
electric wires ‘by the 


USE RADIO PILLOW IN 
PLACE OF HEADPHONES 


Wutex the listener's head rests on a new 
“radio pillow” he can hear music coming 
from a loudspeaker concealed 

radio concern perfected this int 
0. that ‘hospital inmates. might. enjoy 
broadcast programs without disturbing 
other patients, and without wearing ear- 
phones. It may also be put into Pullman 
herths and chairs on ships. 


WORKSHOP MICROSCOPE 
REVEALS ALL DEFECTS 


Esrectanty designed for use in the 
machine shop is a commercial microscope 
recently placed upon the market, It aids 
Inspection for defects of material or work- 
manship, magnifying them forty times. 
Fitted to its eyepiece is a scale graduated 
to thousandths of an inch, so that the size 
‘of imperfections may be measured, 


WHEAT RUST BRED TO 

LEARN HOW TO END IT 

At Wastaxotos, D. C., and at Winnie 
peg, Canada, exist the organisms of plant 
diseases that would wreak havoc if released 
in the wheat fields. The Washington spe- 


cies, a variety of “wheat rust,” is so viru- 
Tent that twill atack types of grain bith: 
ferto immune from parasites. Experts of 


the U. S. Department of Agriculture py 
duced the virulent wheat rust by breeding 
for it. ‘The object is to learn how to fight 
new hybrid diseases. 


_ SWITCHBOARD HANDLES FOREIGN CALLS 


Shove system handles al cals 
im America with ships t ees, 


‘Tae average telephone switchboard may 
cover a town or part of a.city, but a few 
girls at one New York City’ panel have 
most of the civilized world at their finger 
tips. This special switchboard of the Bell 
telephone system handles all its overseas 
«alls. A placard above each operator's sec- 
tion shows what foreign point she is han 
ling. Side by side sit girls who wil plug in 
your call to London, Buenos Aires, Paris, 
Havana, or Mexico.’ At the center of the 
sroup shown in the photograph at the left, 
eee cements rece aie 
ited. States wil at sea equi 
for radio telephone. ro 


WORLD'S BIGGEST PLANT 


ProoAuty the largest plant in the world 
is a rare species known as the “box huckle- 
berry.” The trailing creepers of a sine’ 
specimen of this amazing plant can 

fone hundred acres with a thick 
the plant seldom reaches a * 
than six inches, accordiy 
‘Museum of Natural Hig + 
hundreds of years to reach 1 


BUS ENGINES SPEED UP 
GERMAN STREET CAR 


A Soven street car recently developed 
in Dresden, Germany, has a sharp narrow 
vestibule for the driver that not only giv 
an unobstructed view ahead, but permits 
the operator to see if motor cars are 
Approaching from the side on turns.” The 
car is driven at high speed by four moto 
bus engines working through electric drive. 
Tt will get up speed, beth ahead and in 
reverse, much faster than ordinary street 
cars of ‘the trolley type 

Passenger comiort has been provided for 
by heavily-upholstered. seats, deep win- 
dows, with a table at each one, and spe 
cially-designed springs (o insure riding 
Comfort. Designed for operation ata spec! 
equalling that of a motor bus, these cars 
are equipped ‘with efiient "mechanical 
brakes with which they can be stopped as 
‘Quickly and as easily’ as a bus (0 avoid 
aecident when gency arises. 


Pour engin 4 to drive this Dresden, 
Germany, street car at the wpeed of buses 


SLOT MACHINE SELLS 
PHONOGRAPH RECORDS 


Now phonograph reconis are being sold 
hy slot_machines, An automatic vendor 
has recently appeared outside London thea- 
ters and shops that delivers a popular song 
hit upon the insertion of a coin. The rec- 
cords it sells are lightweight, flexible, and 
almost paper-thin, resembling an unbreak- 
able record that recently appeared. 


SECRET OF BELGIUM'S 
‘POISON FOG” FOUND 


Ixvesricators have solved the mystery 
of Belgium's sensational “poison fog, 
which caused the death of more than sixty 
persons a few weeks ago. Sulphurous 
od with the unusually thick 
‘an acid that attacked the 
tants. Presumably the 
noxious fumes came from the smokestacks 
of industrial plants in the Meuse Valley. 
‘Any American industrial center genet- 
s similar fumes, but the possibility of a 
‘poison fog” is remote because rarely do 
nieteorological conditions in this country 
favor a dense fog of long duration. 
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BIG WIRELESS STATION 
HAS STRANGE ANTENNA. 


‘Tore antenna arrangement at the world’s 
most powerful wireless station, Rusby, 
England, resembles a huge spider web of 
steel and copper wires. From the odd- 
looking maze of wire atop the tall masts 
of the station, a network of radio commun- 
ication extends to most parts of the world. 
Radio operators on ships on all seas are 
asked to stand by daily to receive the bul- 
letin sent out regularly from Rugby’ 
powerful instruments. It can send mes- 
sages to all parts of the British Empire— 
India, Australia, Canada, and islands in 
the Pacific 

Rugby is equipped to transmit wireless 
telephone messages as well as those in 
telegraph codes. Four channels of com- 
munication between Rugby and the United 
States are now in operation and a fifth 
is being constructed, Separate aerial sys- 
tems, for the purpose of communicating 
‘with nations to the west, south and east 

ve been installed $0 that it is possible 
for this station to reach practically every 
part of the globe at the same instant, 


‘Thla spider web fale merely the 
Eaten atthe mort powerful wil 


GIANT GAS JET HAS 15-INCH OPENING 


Intactxe: a gas burner that in four hours 
burns enough gas to heat the average home 
for a whole winter! Said to be the largest 
in the world, this one was recently installed 
in the Johnstown, Colo., plant of a sugar 
company, The burner is fourteen feet long 
and at the opening it is fifteen inches in 
diameter, Tt burns 50,000 to 60,000 cubic 
feet of natural gas an hour. 

Installed in apparatus used for the man- 
nfacture of sugar, this device is said to 
h wf of forty percent in 
ing as compared with cos 


CUTS WEIGHT OF EARTH 


Tae earth is 600 billion tons lighter, in 
the latest estimate of its weight, This does 
not mean that the equator is shrinking 
but simply that Dr. Paul R. Heyl, in his 
subterranean Inboratory at the Hureau of 
Standards, has weighed the earth more 
accurately than has been done before, 
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BOX CAMERA CAN NOW 
TAKE PANORAMIC PHOTO, 


Axvoxe can make panoramic pictures 
with an ordinary inexpensive box camera, 
through a recent invention. 

Hitherto special cameras have bee 
required to make elongated “panoramic 
pictures, covering a wide angle of view, 
And such machines have been beyond the 
purse of the average amateur. Not long 
go Walter Davis, an Atlanta, Ga,, dis. 
abled veteran who served as’ an aerial 
photographer during the World War, 
Uevised an attachment to enable a box 
‘camera to do the same job. . 

This attachment is a special head, in 
the form of a. dial, interposed between 
the camera and the tripod on which it 

‘To make a panoramic picture, the 
snaps the shutter, then turns’ the 
camera horizontally uniil the dial indi- 
fates that the camera is in correct. po 
tion for a second shot. ‘The film is turned 
for a new pcre, and exposed agin. Any 
‘number of exposures can be made, until 
the camera has been tured in a complete 
circle if desired, ‘The finished print shows 
no line or blurring where successive expo- 
sures join, Specially-marked film and a 
Slotted disk to cover the lens are used. 


NEW ENGLISH CAR HAS 
MUDGUARD ON DOOR 


Fhano a section of mudguard to the 
rear door is the idea hit upon by an Eng- 
lish motor car manufacturer in getting the 
biggest body on the smallest chassis. Since 
the car was a light one designed for the 
‘use of families with small incomes, this 
‘method of economizing on body room and 
therefore on weight and gasoline consump- 
tion was necessary, ‘The result was a five- 
passenger sedan on a chassis much smaller 
‘would ordinarily have been used. 


os 


SPRING IN SET SCREW 
HOLDS DOOR KNOB FIRM. 


A seLr-Lockine screw for door knobs 
recently has been placed on the market in 
Boston, Mass. The small headless set 
screw that keeps knobs from working off 
the square spindles of locks is hollow, con- 
taining a lite coil spring, shown in. the 
accompanying illustration, One end of 
this presses against 
the spindle, the " 
‘other against the | 
inside of the screw, 
forcing it against 
the threads tapped 
into the knob and 
securely holding 
the screw. While 
the screw cannot 
come loose ac 
dentally, it can be 
removed easily 
with a screw di 


This device is 
Aesigned to eliminate one of the annoy. 
lances to which the average householder 
has been subjected. "Ratiling knobs, or 
tne tha comes ff in the and when an 
effort is made to open the door, ar 

Scoring to its manufacturer, prevented’ 


ver, 


THIS GIANT AND PYGMY GIVE SAME POWER 


of speed. and the ei 


Divrexcyr as they are in size, these 
two turbine spindles deliver approximately 
the same horsepower—7,000 each. The 
larger spindle in the background is for the 
United States battleship Pennsylvenia, 
and works directly on the propeller shaft 
at 240 revolutions a minute. 


standing behind it, is for a higher speed 
vessel, such as a destroyer or yacht, and 
turns at 3,600 revolutions a minute, driv 
ing the propeller at lower speed through a 
reduction gear. The difference in speed 
causes the contrast in size between these 
turbine parts, which were photographed at 


1 turbine spind 
wer sa the st 


the South Philadelphia, Pa., works of the 
Westinghouse company, 


USES DISEASE GERMS TO 
MAKE A BATTERY 


Maxine an electric battery out of dis- 
ease germs was a recent feat of Dr. Bar- 
nett Coben, of the Johns Hopkins Medical 
‘School. With wire ie hooked together a set 
of glass vessels containing, alternately, 
cultures of growing germs and sterile solu 
tions. “A small but measurable electric 
current began to flow. 


65 


Dropping a cots 
inthe slot will, 
start tie 


COIN-IN-SLOT GASOLINE 
PUMP SERVES MOTORISTS 


Bovine gasoline from a self-service 

filling station is brought nearer to motor- 

ists everywhere by a Colorado firm, which 

announces that its “robot” gasoline pumps 

have just completed successfully extensive 
tests in actual service. 

When the motorist drops a 
coin in. the ‘slot—a_ quarter, 
half dollar, or a silver dollar— 
the robot ‘automatically deliv- 
ts to him the correct amount 

of gasoline. “He can buy 
“gas” at any hour, is sure 
of accurate measurement, 
ind need not wait for ser: 
vice oF for change. From 
the service station owner's 
point of view, the robot 
saves the salary of an at- 
{endant and eliminates oss 
from his possible mistakes 
Colorado'stations that have 
installed the. as-seling 
robot report its operation 
as satisfactory, 


AQUEDUCT “SHINED” FOR MORE WATER 


tiles of inside surfacing was done in a 
ten-day period. It is estimated that refin- 
ishing the pipe line will furnish an addi- 
tional 28,000,000 gallons of water. 


aqueduct, As the city’s) growth 
increased the burden on the aquedh 
Iulf-of its interior: was polished s 
water will flow through “it- faster 
A therefore in greater quart 
foot concrete pipe s0 treated 
runs. underground through 
the Mojave Desert. Tt was 
relined with a fine grade of 
smooth finishing cement 
‘Manholes were cut at 30 
foot intervals in its top and 
cement mixers poured mate- 
fal through funnels Co, work 
men underground. Thirty 


nside the Los Angeles aqueduct which is being lined with 
Smooth cement. In ercle, the cement miner busy im desert 


POPULAR SCIENCE MONTHLY 


GAGE GIVES THICKNESS 
OF GLASS IN BOTTLE 


A, New instrument, called the “optical 
thickness gage,” which looks like a peri- 
scope, measures the “wall thickness of 
sealed flasks and bulbs. In many instances 
this knowledge is of great, importance, 
Glass tubes must often withstand either 
hhigh pressure or high vacuum within cer- 
tain margins for the safety of the user and 
for economy of production, 

‘The “optical thickness gage" is so sim- 
ple to use that girls with no. knowledge 
af physics or the laws of reflection and 
refraction operate it. ‘The electric bulb is 


held before an opening in the instrument 
as shown in the picture and the thickness 
of the glass wall is read on a scale in the 
eyepiece, in which the git] is looking 


WASHING MACHINE MOTOR 
USED TO RUN BICYCLE 


Doxato Satirist, of Flemington, N. J 


her” for his bicycle from a. washing 
power one-ylinder yasoline engine. At 
tached to the rear, ft pushes I along at 

et brake ‘on the bicycle. prevents 


Since the engine 
clutch, Smith 

pedaling, 
it along the road, 


Donald Smith, Flemington, N. 
bicycle powered 
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PUTS EARTH'S AGE AT 
1,852,000,000 YEARS 


How old is the earth? It celebrates its 
1,852,000, 000th birthday this year, accord- 
ing to @ new estimate made by Dr, Alois 
F. Kovarik, of Vale University. He reck- 
‘ons its age’ from the “decay,” oF amount 
‘of change, of elements in the rocks 

The earth, when born, contained all the 
elements we know today, including us 
nium. Ever since the earth's birth, a por- 
tion of ils uranium has been turning into 
radium, which in turn has been slowly 
changing into lead. 

The rate of this change, or “decay,” is 
known, and is believed to be unalterable 


By measuring how far the decay has pro- 
gressed in “uranite,” a mineral from Rus- 
Dr. Kovarik arrived at his figure. 


NUT WITH ELASTIC RING 
CAN'T WORK LOOSE 


A sew nut for use on all kinds of 
machinery from automobiles to airplanes 
and turbines cannot work loose. The 
threads of bolis on. whic! 
their way through an elastic fiber ring at 
its top. “This draws the nut up until its 
metal threads press against the sides of 
threads on the bolt, making it impossible 
for them to work loose through vibration, 


LOCKING BING, 
ARTE BOUT HAS 
SUL THREAD 


niger 
De tin 
rein 


CLEARANCE AND 
OCS THEM TOGETHER 


‘This diagrams makes clear how 


o 


‘This 130-f00t ele. 
tar was toppled 

‘arth by exp 

ion of dynamite, 


TALL BUILDING RAZED WITH 
CHARGES OF DYNAMITE 


Howse wreckers in Baltimore, Md., the 
other day pushed a 130-foot grain elevator 
‘over by dynamite. They placed the charges 
so that when they were set off the tall 
structure fell upon the exact 

location they had previously 
selected. So sound was the 
concrete building that its 
walls did not crack from the 
‘explosions but it fell in one 
piece; then was shattered as 
it struck the ground, Many 
anes of glass remained 
tact, as it toppled. This 
method of wrecking the 
building saved much time, 
for the concrete was broken 
into fragments that were 
‘comparatively easy to han- 


of dynamite pl 
Upon spot ele 


Tallding that i fell 


RIDE MOTORCYCLES TO 
TOP OF AUSTRIAN ALPS 


roung Austrians, Her- 
bert Sartorius and Toni Pos- 
pischil, recently established 
what they believe to be a 
world’s altitude record for 
motorcycles. ‘They drove 
their machines to the top 
‘of a high peak in the Aus- 
trian Alps in the course of 
a trip from Carinthia to 
‘Tyrol, two provinces of 
Austria, 
Most of their route lay 


dle. At right the building is 
seen still intact as it fell, 


over mountain passes, 
snow fields, and rougl 
‘mountain roads. Disaster 


nearly overtook the daring 
rs many times on their trip. 
Exceptional driving skill and 
he reliability of their machines, 
however, enabled them success: 
fully to accomplish the difficult feat, ‘They 
carried extra fuel and a complete’ re 
‘outfit with them so that in the wildest sec~ 
tions they were far from helpless. 


COMPLETE NEW HOUSE COMES BY TRUCK 


structures permanently put together and 
all ready to live in. ‘They are supplied in 
sizes ranging from three to five rooms, 
‘with or without a garage, This system of 
steel framing is said to have speeded up 
‘construction and proved as satisfactory in 
‘small dwellings as in skyscrapers. 


Druvenxc a complete house to your 
property by motor truck is the plan of a 
Farmingdale, N. Y., firm, Small. steel 
frame dwellings are’ put together at its 
plant and equipped with range, water 
heater, electric fixtures, and bathroom 
fittings. 

‘These are not sectional houses, but 
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Where Worlds Are Turned Out 


in an Endless Procession 


i8e part of thove dolag this work 


MATCHING MEMIEnHER 
the. te 

sphere come te this 

Tatched tonether with the. utmost 

rcinion ad seiedwoliiy i ince, 

the od 


Sheveckohesd signed sve? 
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Soldier’s Life Made Easier 
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— Craft at Home on Water 
(«or Land 


i 
N ODD craft, re 
ty swept along 
Hudson River 
' N.Jua 


a hundred, passe 
They would he pa 
larly well 

2 winding 


either on water or land 
Small paddles on end: 
Jess belts, running irom di P 
tow to sem at each side fave ‘time by crawling 
of the boat, propel the On each side the long lie of shallow paddies ned the water fying as Prel's remart- acToss the spits of anc 
‘odd amphibian in the  Sbie'crait roves ies abily to travel at's fast clip Goring’a'serieur water tet. that form the bends. 


—— 
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MACHINE KEEPS TAB 
ON WATER SUPPLY 


Aw two watchman who never sleeps 
keeps track of the depth of water in Wash- 
ington, D. C., reservoirs, Whenever engic 
neers want to know the level of water 
they eall up this automatic electric indica- 
tor, pictured above. “A series of buzzes 
in ‘the receiver constitutes its reply. to 
their question, The buzzes are arranged 
inode for, indicating the depth of water 
in the reservoirs 


n 


FREAK OIL WELL SPOUTS IN STREET 


Steaxcest of oil wells is the 


Okia., street the other da 
Since’ it gushed without warn- 
ing, workmen had no time to 
arrive at the scene with means 
for controlling it. For days it 
raged unchecked, only a block 
from the, business district and 

‘an area surrounded by resi- 
‘The uncontrolled ge; 
oil, gushing from the ground 


around, constituted a serious 
e hazard. Troops of the 
National Guard patrolled, the 
streets day and night to keep 
residents of the section fro 
lighting fires in their homes. 
‘The scratching of even one 
match in that neighborhood 
might have started an appalling 
fire by igniting the gas and oil 
held in. suspension in the air, 
Before it was gotten under con- 
trol the gusher presented a 
strange spectacle, because it is 
extremely unusual to see one 
without the drilling derrick. 


TWO ELEVATORS RUN IN ONE SHAFT OUTSIDE OF WINDOWS 


Last month Porutax Sctexce Moxtatty 
described the amazing proposal of a New 
York el Frank J. Sprague, 
to run “exp elevators in 
the same shaft. Now engineers of the 
Westinghouse Electric and Manufacturing 
company, with whom he acted as consult- 


ant, amncunce that they have perfected 
such a system, What is more, they have 
actually completed the world's first instal 


lation of two elevators in one shaft. 


Upper, loors are reached by taking the CLEANED FROM INSIDE 


‘op, oF “express” elevator. Beneath it in Wixpow cleaners may no longer have 
the'same shaft, a “local” elevator serves to hook themselves on windowsills at 
the lower floors. Block signals like those dizzy heights above the sidewalks as they 
of a railroad keep the cars at a safe dis- ply their trade on tall ofce buildings, E, 
tance from each other. Each operator in HH, Brown, of Los Angeles, Calif has 
the car watches an illuminated panel that invented an apparatus that cleans windows 
flashes a green light when the headway is from the outside while the cleaner remains 
«lear, amber for caution, and red when the within. Besides being safer, the washer 
other car is approached.’ Automatic safety does a more thorough job. 
stops make a collision impossible. A framework, fiting into slots on both 
~ sides of the window frame, carries serub- 
bers and driers that press against. the 
panes. Raising or lowermg the sush cleans 
and dries the pane atone operation, The 
+s framework is light and easily portable, $0 
that it can be carried about’ ab 
from window to window. 


fre operated, 


n 


PHONOGRAPH REPLACES 
GUIDES IN MUSEUM 


‘Visrrons to a Berlin, Germany, museum 
hear the exhibits and displays of unusual 
interest described by a phonograph, which 
does away with guides and personally- 
conducted parties. Thus patrons of the 
‘museum no longer have to wait until 
guides make up parties, but may wander 
‘at will through the exhibition rooms. 


EDISON PLANS ROCKET 
TO AID PLANES IN FOG 


‘Twomas A. Eotsox recently told Lieut. 
Richard Aldworth, director of the Ne 
. Jy aitport, that he had been exper 
ith an exploding rocket to help 
aviators get their altitude in fog. 
Such a rocket would be timed to explode 
Ata fixed altitude of 4,000 feet. Tt would 
attract the attention of the alrinan by its 
noise, smoke, and light, 


This th 


CARS FROM BEACH RUN THROUGH BATH 


‘Moronists in Cameron County, Texas, 
near the Rio Grande Valley, give theie 
machines a bath when they ‘come from 
Boca Chica Beach on the Gulf of Mexico 
onto the new Brownsville Road. A con- 
erete-lined trough 150 feet long placed 
beside the highway contains about twenty 


injure tires or running gear. 
Upon leaving the bath, which is about 
seventeen miles from ‘the beach, cars 
return directly to the pavement. 
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MECHANICS’ RULE HAS 


GRADUATED END 


A ute developed by a Seneca Falls, 
'Y., manufacturer, has graduations on 


wis, is shor side, graduated in fractions 
of ai inch, iets any measurement up to 
fone and one quarter inches, 


HUMMING WIRES. 
WARN OF STORM 


Wares strung at right angles to 
each other were tested re 
cently by electrical app 
mius to see if thelr hum 

with the approach 
orm, It was found 

t did, even though at 

neric ‘disturbance was 

distance 


GEAR-SHIFT THROTTLE 
HELPS AUTO DRIVERS 


A storon car throttle operated from the 
gcar-shift lever knob is a new product of a 
Mansfeld, Ohio, firm. Shifting gears and 
operating the throttle with one hand at the 
same time leaves both feet free for clutch 
nd brake, “This makes starting on hills 
and, driving in heavy trafic easier, ‘The 

vice can be quickly applied to a popular 
‘make of small car without machine work 
such as boring or drilling holes 

‘Many new drivers have difficulty in 
learning how to operate the brake’ and 
throttle so that no trouble is experienced 
in starting a car that has been Forced (0 
stop on & steep hill. Minor accidents due 
to the car rolling backwards into cars 
behind not infrequently occur in this situ- 
ation. The gear-shift throttle is designed 
to remedy this difficulty, 
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FOLDING POCKET CASE 
PRESERVES PICTURES 


Provp fathers who like to show around 
the pictures of their babies, and travelers 
returning with prized photographs of a 
vacation trip, are prospective users of a 
handy little pocket case for pictures that 
has recently appeared on the market, On 
its hinged leaves of 
cloth board, which fold 
together like the side 
‘of an accordion, a num- 
ber of photographs may 
be mounted in folder 
form, They are pre- 
served from damage or 
loss, and kept together 
so ‘that all may be 
inspected and passed 
around at once. 

Real estate agents 
might also use the 
folder for photographs 
‘of property for sale oF 
renting, 


TABLE GOLF WITH TINY 
CLUBS IS NOW HERE 


Bevo doubt the tiniest thing in mini- 
ature goll is a new gatne for the dining 
room table, recently introduced in Den- 
Yer Col. hb re thimble des 
to be a the index finger. 

ED ol lyertnbp cin ir 
tion of the driver, brassie, mashie, and 
bier clube of the’ standard fame. 

With these tiny implements, the player 
propels ball about the size’ of 1 small 
tatble, and as hard asa conventional golf 
ball. The “course” is made of felt, on 
which greens, tees, lake basins, and and 
(raps are arranged in a skillful effort to 
give the table course the familiar appear- 
ance of full sized links. The weight and 
balance of the clubs in relation to the ball 
are of as great importance in this new 
game as in outdoor golf. 
carder can fen, inch, bout eg 

golf from this ane, according to its 
Inventor, Daniel G. Liliey, of Denver 


‘Witex en route from court- 
house to prison, German crim- 
inal travel in 4 railway coach 
designed for their exclusive use. 
It is heavily’ armored. and 
guarded, so there is little chance 
for a prisoners friends to effect 
his release while the car is on 
the road. Separate “cells” are 
provided for each prisoner, con- 
taining a bed, table, chair, and 
wwashstand. 

She car really constitutes a 
moving block of cells in many 
particulars exactly like those 
found Seen Lat Not 
only is the safety of the pris- 
oner insured by this car, but it 
has the humane feature of pro- 
viding the offender with trans- 
portation without subjecting 
Fim to the curious gaze of fel 
low travelers. One objection, 
of course, lies i the fact that 
it would be e3 sive to use 
the car for oaly one or two 
prisoners. Tt is. useful, how- 
ever, in transferring men from 
one prison to another, 


USE MIKE TO MEASURE 
NOISE IN SUBWAY 


New York subway riders were sur- 
prised recently when several young men 
walked into a cat, set up black boxes, and 
began to jot down figures in notebooks as 
the train proceeded, The observers of 
fan electrical laboratory were measuring 
noise made by a subway train, With the 
aid of their report, the company operating 
the subway will aitempt to remove some 
‘of the din from the life of underground 
travelers. 

Picking up noises in the car was a cylin- 
drical microphone like those of radio 
bbroadeasting stations, hung from one of 
the meta straps and visible in the phota- 
graph behind the hat of the observer with 
a notebook, Its electrical impulses. were 
conducted through an amplifying box and 
registered upon numbered dials so that 
the intensity of noise from moment to 
moment could be measured and recorded 
for future reference, 


7% 


NEW OFFICE TELEPHONE 
HANGS AT DESK'S SIDE 


TeLerwoxe =-— — 
wires and cords | 

are banished | | 
from the "desk | 
by a new type | 
phone now ob- | 
tainable, Thus 
the top of the 
desk is kept 
clear as a work | | 
ing ‘space, The | 


instrument hangs 
at the side of 4 


the desk, where it | 
easily ‘can be 

reached from the 
chair and the 
dial face is to- 
ward the user so 
that numbers and 
letters are cleat 
ly discernible, 
One hand holds 
mouthpiece and 
receiver, leaving 
‘one for writing, "ew tyre 


AMERICAN WIVES OUTLIVE 
THEIR HUSBANDS 


‘Tue average American woman has six 
chances out of ten of being left a widow, 
while her husband has but four chances 
out of ten of being a widower. That is 
the conclusion of officials of insurance 
companies whose duty’ it is to. reduce the 
chances of life to figures. It is explained 
by the tendency of American men to 
marry late in ‘life, and choose wives 
younger than themselves, 


MACHINE PASTES AND 
TRIMS WALL PAPER 


A saw electrically 
recently perfected in S Mo., 
shortens the paper hanger's visit. Any. 
standard-sized roll of wall paper placed 
in this machine passes through rollers 
which automatically cover it with paste, 
trim the edges, and deliver it ready to be 
placed on the wall without waste of time. 
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BOAT PROPELLER’S POWER OIL-TESTED 


Ware all propellers of 
the same size having the 
same number of blades 
may look as much alike 
as peas in a pod, never- 
theless there is a vast dil 
ference in their perform- 
ance. A simple means of 
selecting the type of pro- 
peller that will deliver the 
reatest power has been 
devised by an Alameda, 
Calif., towboat company 

The device consists of 
@ ten-inch wrought steel 
clinder “with a sixinch 
wrorks against “heavy oll 
when the strain is ap- 
plied. A. bridle is con- 
ected to the piston on 
opposite sides through 
slots in the cylinder walls, 
The cylinder is tapped for 
@ gage that registers the 
pull in pounds, 


LIGHTS ON POLE AID LAYING OF CABLE 


—e 


yard rea of cable 
workers 
ie able in Sydaey basbee. 


AN muvanxareo pole on a barge 
recently aided in laying a large electric 
Cable at night in the harbor of Sydney, 
Australia, Electric lights placed at one= 
foot intervals on the pole made it visible 
to a surveyor on shore, Sighting through 
his instruments at it be was able to plot 
the position of the cable on the harbor 
bottom, It is necessary to know the exact, 
location of harbor cables so ships will not 
Grop their anchors on them. The pole is 
seen at the far side of photo at the left 
‘The unusual engineering feat was pe 
formed at night so there would be no 
interference with The eable 
was laid from wed by. three 
tugs. One was lashed on either side and 
steered it. The other went abead and 
set the course. The cable was shipped 
England in five reels, each of which 
contained seven hundred ‘yards of cable 
and weighed twenty-five tons. 
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AIR RESISTANCE OF CLOTH NOW TESTED 


UspeRweAr will be healthier and outer 
garments warmer when textile mills ad 
‘an instrument recently developed by 1 
S. Bureau of Standants for determin 
ing the air resistance of fabrics. Originally, 
this machine, a short, fat tube with a 
lower on one end and a flexible fabric 
hholder on the other, was designed to test 
the air permeability’ of parachute fabrics, 
Dr. William D. Appel, chief of the tex- 
tile division of the Bureau, says that this 


NEW ZEALAND RIVER IS 
ELECTRICALLY CHARGED 


Hoxsts near a power plant in Chist- 
church, New Zealand, refused to. drink 
from ‘a near-by river. Investigation 
showed that an electric’ line had 
‘rounded on a pipe leading from the river, 
with the result that the water had become 
charged with electricity, 


EMERGENCY SEWING KIT 


‘Tints emergency sewing kit, for a busi- 
ness girl's bag or a traveler's luggage, 
closes like a small pocketbook. It con: 
tains all the materials for rapid mending — 
thimble, pins, needles, and thread, 


ergency sewing is provided for with this 
“hich contains thimble, needles, thread 


new device has two important, points of 
superiority over others of like design. 
First, it is portable and may be moved 
readily from one department of a mill to 
another, Second, it draws air through 
fabrics to be tested instead of pushing it 
through, thus affording tests with air of 2 
einen Sky od temrete 
ince the air is not first put through the 
fan, it passes through the fabric at what- 
ever temperature and density may be 
desired. The machine can be used to test 
loth in a refrigerator oF in a heated room, 
the temperature in either ease being 
known, Exact air pressures are deter- 
mined by the use of @ set of nine o 
which are 


changeable. The 
fabric is held in 
the air stream 
under slight ten- 
sion, the variation 


BOY BUILDS ROBOT THAT 
OBEYS HIS VOICE 


Bouwy Lastuexr, thirteen-year-old_in- 
yentor, has constructed a mechanical 
“man” ina little home workshop near 
Charlotte, N. C, He named the creature 
“Bugs” in honor of his dog. At the word 
‘of command, spoken through a dial tele- 
¢, Bugs raises his arm, 
‘Stop,” cries his youthful master, and 
i 
says that Bugs is only a toy that 
can merely tall and shake hands. He i 
however, experimenting with a system of 
light rays by means of which Bugs can be 
more fully controlled, 


ing the resistance 
of the cloth sample 
to the flow of air 

Tn. the accom 
panying illustra 
tion, D. A. Jessup, 
of the textile divi 
sion, is shown pre- 
paring 2 plece of 
fabric for test in 
the new machine, 


ELECTRIC RAILWAY SPANS WIDE CANYON 


View of the « 
Serone “electric ral 


A MALP-amLe electric railway in 
mid-air is the largest one of its 
nd in America. It was co 


structed by engincers of a Wester 
a between their 
fer car loaded at the 


carrier hung 
ables and crosses the chasm at 


twenty miles an hour. The aerial 
vray has proved a speedy and 
‘economical means of transporting 
umber across the deep gorge. 


loaded with lumber ie ready to atart on ite trip 


Serose canyon on America's largest midcaie railway 
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bullt for himself by Paul H. Harbach, Buffalo, N.Y. architect, who has ore 
Tn this case the front of the home faces away from the street, upew which the 


ding should be 


to how 
placed on i tthe house and the psraye abut 


The Acchitect Builds His Own Home—A Series 


Don’t Let Rules Mar Your 


By PAUL H. HARBACH 


JEGARDLESS of the dollars in- 
volved, it is undoubtedly a great 
satisfaction to an architect to 
Gesign his own dwelling, In 

doing this his mind enjoys a. freedom 
rarely experienced in making designs and 
supervising work for clients. Momentarily 
it offers an opportunity for retreat, if not 
escape, from the conventional and com- 
monplce qualities that so often character 
fze the lay mind in its home-building 
thoughts. 

American home-building is still. over- 
shadowed and hampered, in my opinion, 
by the front porch precedents. Without 
regard to any other consideration, the 
porch and the chief rooms of the house 


i 


Ground Root plan of 
the Harbach home. 
Novice small space 


are too often placed nearest the street. At 
its worst this has a showcase or goldfish- 
bowl aspect sometimes approaching the 
ridiculous 

T believe that a home should be placed 
‘upon a site and the location of the various 
rooms determined without letting prox- 
imity to the nearest thoroughfare seriously 
influence one’s decision. In designing a 
home for my family, it happens that the 
arage and the rear of the house are near- 
est the street. 

Before going further along this line let 
us take up the question of selecting a site 
In my case I wanted a location that would 
bbe far enough in the country to insure 
fresh air, yet easily accessible to the down- 


‘cconsmy of space t3 
Sccore most comfort. 


House 


The panels i the main door, which is of whi 
Piney ate cut ta fepreseat a erles f chevrons, 


town section of Buffalo, N. ¥., where T 
have my office. Also I'wanted’ one that 
would have some beauty of topography. 

Finally T decided upon a site six miles 
from Buffalo's city line and twenty-five 
minutes drive from downtown Buffalo. 
‘The lot had a 100-foot frontage on the 
street and a depth of 350 feet. 

The lot line at the street ran almost 
exactly east and west, with the street as 
the northern boundary. From the street, 
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Here is view of the font 
southern exposure which, with shrubbery 


the hosse wi 


u 


the lot sloped down gently and at the rear 
there was a tangle of wild apple trees anv 
shrubbery ending on the bank of a st 
Tow pond. 

“The property had been part of a farm 
the owners of which were Quakers who set 
‘up several restrictions in the deed for the 
protection of future home owners. 
FFOR example, there isa restriction for 

bidding the construction of house or 
garage within fifteen fect of either side 
line of the property or within seventy-five 
feet of the highway. Single residences 
‘only could be constructed. Drilling. for 

# and oil upon these lots was forbidden 
to prevent the erection of unsightly well 
equipment in a neighborhood of home 
lovers. There is also a clause 
minimum figure for the 
to be erected. 

We wanted to b 


‘we reversed the usual order of things, but 
we wished to make the most of the splen- 
did view toward the rear of the lot, The 
house is twenty feet by thirty-three feet 

nd the attached gar 


feet. 
THE Mining 00m was pl 

southeast Comer where the year round 
it would get the sun during the morning 
hours. ‘The living room was placed in the 
south and west end of the house, with a 
porch on the west end, open toward the 
south but latticed and ‘now covered with 
‘3 climbing American Beauty rosebush on 
the north and west sides. The dining room 
was made as small as possible, because it 

‘used at most not more than three hours 


iid a house that would 
be Spartan in its simplicity, but adequate 
to our needs, Exclusive of the site, we 
kept the cost within $11,000. In placing 
the garage on the side facing the street, 


the house, has'a service entrance through 


ausert of recess in the connecting portion 
of the structure between the house and the 
foarage, “At the right of this recess are 
small doors, one opening into a milk box 
and the second, somewhat larger, opening 
‘upon a space for other deliveries.’ Natural 
light for the kitchen comes from the east 
One may go from the kitchen into. the 
szarage through the connecting hallway 
‘without going outside. In this hall is 
placed the first-floor lavatory. 


‘The garage doors, which swing out, are 
fon the west end. A few fect away, on 
the north side of the house near the west 


‘comer is the main entrance, This entrance 
way is of narrow clapboards, Inid four 
inches to the weather, painted white, It is 
derived from an effective one found in an 
‘ld Dutch farmhouse on Long Island, To 
the left of itis a bracket bearing a copy 
‘of an old English stage lamp of the early 
eighteenth century. 

“The door, framed with glass above it in 
four square lights, is of solid white pine. 
painted a bluish green as are also the win- 
Gow shutters. The door is divided in half 
in the Dutch manner and in each half there 
are two sets of vertical panels, £0 cut that 
they present a Series of ehevrons in each 


panel, (Continued on pase 146, 


ith ite many windows looking ost upon 


Towers, bas been made attractive 


cy 


ELECTRIC, RADIATOR ON ROLLERS. This portable 


Y providing expuntion room 


TAKE UP THAT SLACK. 
Clothesline have na chance 
sag and drag clothes inthe 
‘hice i thin Ingentoos 


There is no necessity. for 
‘Shee ie place cannot 
Ender strain of heavy clothex, 
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LIGHT WHERE YOU'RE LOOKING. A glass 
the shade of this reading of sewing lamp directs the 
‘of ight at the exact spot you want brilliantly ium 
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RAYMOND J. BROWN, Editor 
‘Anraur WAKELING, Home Workshop Editor 
‘Aurnep P, Laxe, Teebnical Edit 
Isnaet Doskow, Art Edito 


The Truth Yesterday, Today, and Tomorrow 


R. Ls S. HALL of Wilmington, Mass. sends us 2 page 
‘advertisement clipped from an’ old magazine in his files, 
Set in old-fashioned type and decorated in the manner 
of a bygone era, it reads as follows: 


“Porutan Science Monty for 1886 will continue, as 
heretofore, to supply its readers with the results of the 
latest investigation and the most valuable thought in the 
Various departments of scenic inguity. 

“Leaving the dry and technical details of science, which 
tare of chief concern to specialists, to the journals devoted 
to them, the MoxtirLy deals with those more general and 
practical subjects which are of the greatest interest and 
Importance to the public at large. In this work it has 
achieved a foremost position, and is now the acknowledged 
‘organ of progressive scientific ideas in this country. 


Merely by changing the date these paragraphs could be used 
fe shee Fone Seas MORON ot taday, tae ine 
Statements therein are true now as they were true forty-five 
years ago. 

Of course Porvtax Sciesce Mowritty now is bigger, better, 
and far more interesting than it was in 1886, but it has, never: 
theless, held fast to its original ideals, 


Stop the Fool Drivers 


FEVEN in the carly days, of motoring, when autos whizaed 
‘along at eight miles an hour, and a motor trip was a grand 
success if the vehicle got home under its own power, there were 
fatal accidents. 

‘And how the newspapers of that period did welcome every 
such accident! Invariably they wound up their stories with 
Uirades against the automobile, calling it a menace to civiliza- 
tion—a terrible “Car of Juggernaut” crushing luckless citizens 
under its wheels, 

‘We wonder what some of these old-timers would say could 
they look over our shoulder to read a report from the National 
‘Safety Council now on our desk. Last year, so the report reads, 
32,500 unfortunate citizens were ushered into the hereafter 
‘under the wheels of automobiles : ; 

That is equivalent to wiping out the entire population of 
‘Lewiston, Me,, or Moline, Ill, or Montclair, N. J. 

‘Sad as it is to contemplate such an enormous death list, the 
most alarming feature of the report is that the number of people 
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killed in 1930 was four percent greater than the number killed 
in 1920, yet the number of automobiles in use increased by only 
‘one percent. 
gabacl every accident is record of human fire or mis 
joing. Even when the primary cause of an accident is a mechan- 
fcal breakdown, some human ‘is, at last technically. to blame 
for not knowing the machine would break under a given set of 
conditions. 


and one half percent. States without driver's license laws 
‘showed an increase of more than eight percent! 

‘The key to the solution of the auto accident problem, we 
believe, lies in these figures. In the last analysis, the thing that 
controls the accident rate is the competence and’ common sense 
‘of the man behind the whee. 

What we need in every state are stricter and more intelligent, 
river's license laws, better facilities for tests and inspections, 
better inspectors, and above all the total elimination of the 
‘cook in inspector's ga ses incompetents for a five oF 
ten dollar bil me is 

Tt may be a hardship on the unskillful and temperamentally 
unfit to deprive them of the privilege of driving—but what a 
blessing it would be to everyone else! 


Little Cameras and Big Pictures 


WEEN you take a picture with your camera, the resulting 
negative consists of an image formed in a thin film. o 
gelatin by millions of tiny grains of metalic silver. ‘The darker 
portions of the negative which produce the whiter parts of the 
print have more silver grains than the lighter portions of the 
negative which form the shadows in the print or enlargement, 
What appear to you to be sharp lines in the negative image 
actually are fuzzy rows of silver grains when viewed under a 
microscope. That is why it is impossible to get a really sharp 
enlargement more than a few diameters bigger than the original 


ive. 

"The gray construction of the ing also cxpluns why home 
movie film never gives as clear a picture as you sce in Your 
favorite movie house, which uses wider film 
‘ial photographs are ‘aken on such large size negatives. 

Photographic chemical experts have long sought to find some 
way to reduce the size of the silver grains $0 as to get better 
detail. 

Now along comes Dr, Miller Reese Hutchison, who was for 
PLAT het engines for Thomas A. Edison, with claim that he 

is solved the problem that has baffled the experts for so many 
years. 

By treating the negative after exposure and before develop= 
ment with a secret, solution, Dr. Hutchison siys that the size 
(of the grains is reduced to such an extent that sharp enlarge- 
‘ments (Wo feet wide can be made from a negative measuring 
conly half an inch, 9 

Dr. Huichison seems to be chiefly interested in obtaining a 
finer grain so as to get a better sound track on motion picture 
film. This would, of course, he of great importance. Dt ifn 
actual practice his process’ lives up to his claims, it will do 
more than give us better talkies. It will revolutionize the whole 
art of photography. Every big camera in the country will be- 
come ‘Commercial pictures will be taken on plates oF 
films only an inch or two wide. Pocket cameras may. become 
no bigger than walnuts and a home movie camera giving good 
results, may use film no wider than a shoe string. 


Let's All Be Morons 


TTIWENTY percent of the people in the United States are 
‘morons, according to Arland D. Weeks, Dean of the School 
of Education of North Dakota Agricultural, College. This is 
‘merely an estimate. Obviously, the Dean hasn’t examined every 
ody in the country, but from the data at hand he makes his 
guess. A moron is an adult who has remained, mentally, at the 
age of twelve or fourteen. But children are notoriously’ happy. 
Docs this apply to the moron? If 20 these children of a larger 
‘growth may reasonably arouse your envy. On the other hand, 
has science reached a point where it can accurately gage the 
mind of is there something subtle and ilusive in even the "dull," 
the subnormal, against which the Dean's yardstick cannot in- 
fallibly be laid? 
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Winners in January 
“What’s Wrong?” Contest 


FIRST PRIZE 500 DOLLARS 
W. V. Chambers, Swarthmore, Pa. 


SECOND PRIZE 100 DOLLARS 
Leone Goodman, Madison, Wis. 


THIRD PRIZE 50 DOLLARS 
Fred W. Pickell, Grand Rapids, Mich. 


TEN PRIZES OF TEN DOLLARS EACH 


S, R, Bachtel, Pittsburgh, Pa, Marion C, Milton, Galveston, Texas 
E, Katskee, Lincoln, Nebr. E. F. Longwell, Brooklyn, N.Y. 
W. E. Lang, St, Louis, Mo, Herbert Muench, St. Louis, Mo, 


L. H. Roemer, Norwood 


R. F, Lindow, Milwaukee, Wis, 
Gail Miller, Christiansburg, Ohio 


Cincinnati, Ohio 
Frederick A. Smith, Philadelphia, Po. 


FIFTY PRIZES OF FIVE DOLLARS EACH 


Matt Aho, Winton, Minn, 
Edward S. Allen, Suffield, Conn, 
John Almquist, OL 
Richard R. Almy 0 
J. Anthoney, Pasadena, Calif 
Norman W. 'Ashlock, Columbia, Mo. 
Elmer B. Benson, Rock Island, Ill 
e N. Bonneit, Martinez, 
Bucknam, Brunswick, Mais 
A. Bussey, Denver, Colo, 
Ralph C, Butier, San Diego, Calif 
E, T, Campbell, Elmira, Ont 
Mr. and Mrs, J. F. Chandler, Corliss, Ws 
orge L, Clare, Chicago, Il 
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J. Ralph Fenton, 
Donald L. Hague, Oradell, N. J 
1, Harding, Wildwood, N, J. 
elm, Syracuse, N, 
ing Santiago, Chile 
M.-H. Holroyd, Steubenville, Obio 
Harold L, Johnion, Shavertown, P 
M.S. Jonés, Royal Oak, Mich 


Mrs. E. P. Lang 
HLH. London, £ 
Walter H. Long, Baltimore, Md, 
Berchard Mathews, Jermyn, Pa. 

Anson R. McConnell, Steubenville, Ohio 
Cha Milbury, Long Beach, Calif, 
Daniel A.” Montstream, Hartford, Conn. 
Herbert M. Moody, Wytheville, Va 
Larry Moore, Erie, Pa 

HE, Murdock, Bozeman, Mont 

M. E. Nickols, Frankfort,’ 
F.'S. Olmsted, East Hartiond, Conn, 
M. B, Parsons, Berkeley, Calif 

W. Prohaska, Carney, 3 
Royden E. Reed, Man 
William F, Schlesinger, P 
Peter A. Schweitzer, MicKeespo 
R. L. Short, Hazleton, Towa 
Mrs. L. M. Shreve, Farmville, Va. 
F, Harold Smoker,’ Columbia, Pa. 


Springfield, Mass, 
intoa, Tex 


C. HL. Spicer, Auburn, N.Y 
Emery Stoops, Sublette, Kansas, 
H.C. Strocher, Casper, Wyo. 


S. D. Sweetack, Chicago, Ill 
Robert Warfield, Manor, Pa 


COLLECTS DUST OF SHOOTING STARS 


Maxy of the tiny particles of dus 
float in the air come from no factory 
chimney or industrial city. They fail 
from shooting stars. Thousands of thes 

heavenly visitors, though they fail. to 
reach the earth, sprinkle it none the less 
with their fragments every day 

Unique among astronomical pur 
hat of Lucien Rudaux, noted Frenc 

ronomer at the Observatory of D) 
ville, on the French shore of the 
English Channel. For years he 
has been collecting this “star 
dust,” and he recently declared 
that ‘its origin outside the earth is 
now proved. 

‘At Donville, this scient 
lects the microscopic fragme 
they settle from the air in a 
resembling a_weather observ 
rain gage. They are recovered 
even more easily’ from mountain 
snow in the Pyrenees, in the 
south of France, where observers 
collect the particles for him. 

When the pure snow begins to 


that 


t cole 


melt, a grayish coat 


i—the dust of 


metcors—becomes visible on its surface 
An observer collects this dust by running 
a quantity of the melted snow through a 
porous filter paper, the dust remaining on 
the paper. 
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Shooting #8 


Most are much smaller, Among. the 
interesting shapes they assume are globes 
and tear-shaped drops, suggesting the ter- 
rific heat that must have melted them as 
the parent body fell. This identifies them 
as fragments that & shooting star theew 
of, Tested with a magnet, many of the 
particles adhere to it, . These contain 
fron and iron-nickel alloys, which. would 
be expected in a meteoric body 

Especially’ plentiful recoveries of ‘this 
odd "star dust” have followed the peri 
dic meteor showers that astronomers 
expect each ye 

‘Once an ehormous meteorite 
close to. the -observat 
‘Two days later a. sho 
particles settled upon the collecting box 
Of the observatory, so thickly that. they 
could be seen with’ the naked eye. They 
had been left floating in the air by the 
meteor 

This asironomer’s observations leave no 
doubt that shooting 
of exactly the same nature as meteorites 
The only difference is that meteorites 
reach the earth, while meteors are con 
sumed in the upper air heat gene 
erated by atmospheric friction and only 
their dust descends to the earth 
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hain Broadcasts on One Wave 
Is Latest Radio 


REVOLUTIONARY change is im- 
pending in radio. broadcasting 
Stations you now hear at. certain 
points on your dial will disappear 

from their accustomed places and new 

stations will fll the gaps. No longer will 
the same program come from dozens of 
different stations each on a different wave 
length. Chain programs will be received 
with satisfactory volume by listeners who 

‘now hear them faintly, if at all. 

‘hese changes will come through syn- 
chronous broadeasting—a system that 
permits two or more stations to transmit 
the same program at the same time on the 
‘same wave length. 

Chain broadcasting has brought the 
need for synchronous operation, At pres: 
cent between five and seventy-five of the 
precious ninety-six waves that are avail- 
Ais ign att emerald 
single program. ve 
feaned to difate is wastfalethod 
‘They knew that stations transmitting the 
‘same program ought to transmit on the 
same wave and have devised several sys- 


By JOHN CARR 


tems of practical synchronous broadcasting. 

When a radio broadcast transmitter is 
in operation, it sends out a high frequency 
electrical carrier wave, and it is the fre- 
‘quency with which the electrical tension 
changes—or, in other words, the rapidity 
of its vibration—which governs the wave 
length. When you tune in your radio 
receiver, you set it so that it responds to 
this frequency: 

‘The much slower audible vibrations of 
the human voice or of a musical insiru- 
‘ment are converted by the microphone in 
the studio into equivalent electrical vibra- 
tions. These vibrations, after considerable 
amplification, are impressed on the carrier 
wave, which literally carries them to your 
radio receiver. 


[x THEORY itis only necessary to have 
two stations send out carrier waves of 
exactly the same frequency in order to 
ppermit both to send out the same program 
on the same wave at the same time. But 
‘when you stop to consider that the carrier 
waves in the broadcast band vibrate or 


Plan 


oscillate at speeds ranging from 50,000 
times a second up to 1,500,000 times a 
second, you can realize what a tremendous 
job it is to keep the frequencies of the 
two stations exactly the same, Any differ- 
cence, even as little as fifty or one hundred 
cycles a second, which would be a micro- 
scopically small percentage of error, would 
‘cause interference between the two cartier 
waves and make hash of the voice or 
music. 


DUBTESS you have noticed news: 
paper reports in the past telling of 
the refuaal of the Federal Radio Comnis- 
sion to renew some broadcast station’ 
license’ because of “off-wave™ transmis- 
son. As the Commission permits a devia- 
tion of $00 cycles, the difficulties in the 
way of holding to. a specified frequency 
must be obvious, since no station would 
Knowingly operate off-wave. 

‘The use of quartz crystals has solved 
the problem of controlling oscillation to a 
precise frequency. A quartz crystal, when 
Fonnected 10 (Continued on page 147, 
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Build Your Own Private 


OPULAR SCIENCE 

MONTHLY Blue- 
print No. 130 describes 

great detail the con- 
struction of this set. 
It includes instructions 
for winding the runing 
coils. A list of 


ap) by the Popular 
Science Institute is _in- 
_ eluded with each blue- 

wrint. This list also will 

mailed without charge 
to readers who wish to 
work from this article 
without ordering the 
blueprint, Address 
Technical Editor, Popy 
lar Science Monthly, 38 
Fourth Ave., New York. 


By ALFRED P. LANE 


ERE is a novel little radio receiver 

you can build yourself for your 

own personal use. Tt operates 

directly from the light socket 
‘and will give headphone reception of ample 
volume on all local and many distant sta- 
tions, Since it brings the broadeasting to 
rou by way of headphones instead of 
loudspeaker, you can use it anywhere at 
any hour of the day or night without dis- 
tubing anyone, not even those inthe 
room with you. 

Tf you have this set, you do not have to 
listen to programs someone else is anxious 
to hear over the regular family set. The 
headphones, shutting out the noise’ from 
the loudspeaker, will let you hear the 
program that particularly interests you. 

Designing the set for headphone tse 
only allows a remarkably simplified circuit 
ih, sorregpontion “csomaeny. in Cot of 
construction, Just three tubes are used, 
One is a type 224 screen grid tube that 
funetions as a radio-frequency amplifier. 
‘The others are type 227 A. C. heater tubes, 
one a detector and the other a rectifier to 
supply the moderate B current require- 
ments of the circuit. No high voltage 
ransformer is used and the filter circuit 
is of the simplest description, 

Most radio experimenters who have the 
usual collection of miscellaneous parts on 
hand left over from previous work wil 
find that they have practically everything 
needed to build this set 

Even if you have to buy every par, the 
cost may be as low as twelve or fifteen 
dollars if moderate priced parts are used 
and not over twenty-five dollars if you 
insist upon having the finest parts obtain- 
able, 

The size of the panel on the receiver 
shown in the illustrations is seven by 


Radio Set for $12 


wont: 


cause the B current 
requirements of the 
set are $0 small, The 
trifling amount of B 
current also explain 
why a 227 tube may 


sa rectifier 
uit is in i 
ortion to the 
of current 
lowing through it and 
the load in this ease is 
light, that the 2 


be used 
The eff 
filter ¢ 


twelve pounds co 
With care it should b 
le to make 

in every dimen 
bility. is 


ble to this set sf 


he B circuits 
Of the set, there is practi- 
cally no hum. This is be- 


a 


Gircumstances, attempt to 
add another tube to this 
circuit to get loudspeaker 

n. A severe hum 
would result and neither 
the 227 tube nor the sec~ 
ondary winding of the 
audio’ transformer used at 
N would stand the extra 
load. 

Here are the parts you 
will need to build the set: 

AB — Radio-frequency 
stage tuning unit. 

CD—Detector stage 
tuning unit, 

E and F—Variable con- 
densers, .00035 mid. ca 
pacity. 

G—Grid condenser, 
00015 mfd. capacity. 

H—Fixed condenser, 
002 mid. capacity. 

J, K, L, and M—Fixed 
‘condensers, 1 mid. eapac= 
ity, 200-volt. 

N—Audio' transformer used as filter 
choke, 

‘O—Radio-frequency choke coil 

P—Variable resistance, 0 to 50 
ohms, 

Fixed resistance, 25,000 ohms. 
—Grid leak, 2 megohmas 

‘T—Filament heating transformer, 2 
volt, secondary, 

Yi, Y2, and Y3—Y-type sockets (sive- 


Is, panel, baseboard 
lated wire, electric light 


eld 


tuning units designed for use with .00035- 

‘AB is the antenna coil 
so-called because it is connected between 
the antenna and the radio-frequency 
amplifier tube. CD is a radio-frequency 
transformer designed for use with screen 
Arid tubes, If you wish to wind these coils 
‘yourself, A should have twelve to fifteen 
“tums of No, 26 wire on a coil form one 
and three quarter inches in diameter. C 
should be Wound on the same size form 
with seventy-five tums of the same size 
wire, Coils B and D are wound on two- 
inch coil forms with eighty-six tums of 
No, 26 wire spaced thirty-six turns an 
inch. If you cannot space-wind them use 
four or five less turns and wind the turns 
against each other. 

E and F, the tuning condensers, may be 
of any style or make provided the maxi- 
‘mum capacity is as specified. 

Be sure that fixed condensers J, K, Ly 
and M have a rated working voltage of not 
Jess than 200 volts, 

“The audio transformer N, the secondary 
circuit of which is used asa filter choke 
coil, may be of any make. Any old audio 
transformer you have on hand will do 
nicely provided the secondary winding is in 
good condition. 

‘Transformer T, which supplies the two- 
and-one-half-volt current to heat the fila~ 
ments of all three tubes, should be rated 
to handle at least that many tubes. ‘There 
are several different makes of these small 
transformers, most of them rated for from 
sto en tubes, : 

1 is possible to use a toy transformer 
at this point in the circuit provided it 
can be set to give exactly two and one 
half volts as determined by an accurate 


type voltmeter. Merely 

to the scale on the 
toy transformer is not. suf 
ficient, ‘The actual voltages 
developed by a toy trans- 
former may be off in volt- 
age sufficiently to render the 
Set inoperative or, if too 
high, seriously shorten the 
life of the tubes. 

Tf the two-and-one-half-volt winding 
has no center tap, it will be necessary to 
purchase a ten or twenty obm center 
tapped resistance and connect it, across 
the two-and-one-half-volt terminals. 
Connect the center tap of the resistance 
as indicated for the center tap of the 
winding. 

Note that there is a metal plate arranged 
at right angles to the front panel to shield 
the detector circuits from the radio- 
frequency stage. Any metal except iron 
‘can be used for this plate. Its size is not 
critical. Make it about the size indicated 
in the illustrations. It can be left out 
entirely with only a slight sacrifice in sig- 
nal strength. 
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After you have all the required parts, 
the first job is to drill the front panel, 
which may be of composition or wood, to 
mount the variable condensers and the 
variable resistance which serves to_con- 
trol volume. Place 
these parts in ap- 
proximately the 


positions shown in 
Fig, 6, the view of 


the front panel, Next fit the front panel 
to the baseboard and then mount all the 
parts on the baseboard following the 
arrangement shown in Fig. 1, the top 

After fitting the parts in place you are 
ready to start wiring, beginning with the 
Slament beating cei. This, os Fig. 1 
(the top view and picture wiring diagram 
shows, is made up of two wires twisted 
together to form a cord leading from the 
transformer terminals to the F terminals 
of the sockets. The wires are twisted 


together in this way to prevent a capacity 
effect that would cause a hum, 


wire, check it off with a pencil on the 
Giagram so that none will be overlooked. 
After you have finished the wiring, rub 
‘out all the pencil marks and check each 
wire again to make sure that you have 
everything right. 

Note that the metallic shielding plate, 
the casings of condensers J, XK, L, and M, 
and the metal frame of audio transformer 
N should all be metallically connected 
together. ‘The receiver operates without 
any ground connection. No ground should 
bbe used, as it would cause a short cir- 
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cuit with the 110-yolt light lin 

Tn the picture wiring diagram, 
Fig. 1, you wil sce that the tun’ 
ing units AB and CD have been 
tipped over so that you can see 
the exact connections to" the 
Cells. “The direction in wih the 
‘wire is wound in these colls is 
not important, but the cols must 

The top end of 
coil B should. be 
Connected) to. the 
condenser BN 
amt the top 
end of call 


Vig, 6, View of the front panel after varlable condense 


D should be connected to the stationary 
plates of F. Note particularly the connec- 
tions to coil C. The plate terminal of socket 
¥2, the screen grid tube socket, should be 
nected tothe bottom end of this « 
It is not necessary to purchase any 
special cap connection forthe cap on the 
sereen grid tube in socket V2. As shown 
in Fig. 1, this can be a piece of flexible wire 
with a loop formed in the end to fit over 
the cap and the other end connected to 
the stationary plates of condenser £. 
Figure 1, the picture wiring diagram, 
shows two 'sets of wires which must be 
connected to the 110-volt A. C. light line. 
‘Two pieces of drop cord should be used to 
make these connections, One piece should 


Fig, 5. Rear view with 6lament heating and 
Sofie wunstormers om sight and radie-tre- 
quency’ choke cell and bulb socket at lef 


Te long enough to 
reach the 

ind the other a 
short piece that 
can be spliced it 
to the long one 
The cord om the 
two.and-one-half-volt transformer sup- 
plies the long piece. Fit a through cord 
switch in this cord so that you can turn 
the set on and off without pulling the plug 
‘out of the socket. It is not advis 


the front panel as, 
of this type, there would be a chance for 
a hum due to the capacity effect. 

After the wiring is complete and you 
have carefully checked it, place a 227 
tube in socket 71, a 224 tube in socket 
¥2,and a 227 tube in socket V3, 

‘Next connect the antenna to the binding 

it or spring wire clip at one end as 
indicated in Fig. 1, the picture wiring 


howe 
surely 


We studied carefully Before 
wwirer ave. pot in place and 
Then’ esed to. check werk, 


diagram, and connect the 


cated in this same dia- 
= 

je aly- wast 
hear local stations a few 
miles away, you ca et 
eralen tates oh na 
Seer somes ta ae 
fwouty See fone seen 
around the picture mold 
ie oe wen ae 
tance, put up a good out- 
dow nue Yoon ois 
Hehe eed 
fui bee te eae 
feos te aston Sd 
inns ot recta i 
soar tia aie. 
00d. 


Make sure that_ the 
antenna is well insulated 
as, in this circuit, if the 
antenna becomes! short 
circuited, either the fuse will be 
blown, the tube in socket 7 
destroyed, or the secondary wind- 
ing of audio transformer 1, the filter 
choke, burned out, If there is any doubt 
about the antenna put a fixed condenser 
‘of any capacity from .00S mfd. up to 1 
rnfd. in series with the antenna lead, ‘This 
is a wise precaution even if the antenna is 
well insulated and will not have the slight- 
st effect on the quality of reception 

When everything is ready: tum on the 
curent and then wait for about half 
minute to be sure the tubes are proper! 
heated. Now ty the volume contra. Yeu 
will find that turing the knob too far 

we way Will produce a squeal if the two 
dials ate tuned t0 the same wave length, 
‘Tum the knob back from this point and 
carefully turn the dials till you locate the 
stations you want, 

Tn tests at the Porutar Screncr Ixsri- 
rere radio laboratory it was found that 
all the powerful near-by stations could be 
brought in with only a piece of wire 
strung around the room. The volume on 
the headphones was adequate. When 
tested on a good outdoor antenna the vol- 
‘ume from these stations was uncomfort- 
ally loud at maximum setting of the con- 
‘ro 

1 is also possible to get reception with- 
‘out any antenna by substituting a ground 
connection instead. In this case one ter- 
minal of a .0001 to .0005 mfd. fixed con- 
denser is connected to the antenna bind- 
ing post, and the remaining terminal of 
the condenser is grounded on the water 
pipe in the usual way. In some cases 
reception by way of the ground causes a 
slight hum, so the best arrangement where 
an outdoor antenna is impossible is the 
indoor antenna. Note that it is desirable 
to use a .005 to .1 mfd. condenser in ser- 
ies even with an indoor antenna to pre- 
vent any possibility of a short circuit. 

Undoubtedly many readers will desire 
to build this receiver as a portable outfit 
because of its light weight and simplicity. 
Assuming that the general arrangement of 
the apparatus is retained, it is possible to 
make several minor changes to save space. 
‘The socket ¥2 may be placed so that the 
type 224 tube is horizontal to save height. 
‘The condensers could be mounted wit 
the shafts vertical, using a top panel. 
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Gus Gives Pointers on Car Buying 


Veteran Mechanic Talks of Secondhand Autos and 
Shows How Real Bargains Are Sometimes Possible 


YEE, WHIZ!" exclaimed 
Bill Anders as he gazed long- 
ingly at the shiny new automo. 


fe." just wish Thad a car 


like 

“It'd suit me right down to the ground, 
too,” echoed Ted Anders, Bill's younger 
brother. 

Gus Wilson, veteran auto mechanic and 
half owner of the Model Garage, looked 
at them critically 

“You young scalawags'll never get a 
car like this just by wishing,” be grumbled 
fas he lowered the hood and snapped the 
eatebes, “Instead of hanging around 
here under my feet all the time, why don't 
ne money so you can buy 


do earn money,” young Bill indig- 
nantly protested. “I've got enough sa 
up already to pay my way through col- 
lege next year. 

‘Ac that moment the postman poked 
thead in the door and handed several let- 
ters to Gus. 

“You might as well take this and s 
me stopping at your house,” he sai 
thrusting a letter into Bill Anders’ hand, 
Joe Clark, Gus’s partner, stepped out 
of his little office to get the mail just in 
time to hear Bill let out an excited yell, 

“Hurray!” he shouted, 
ter under Gus’s nose. 
scholarship! Now dad'll let me use that 
money to buy a car! What kind of a 
car shall T get, Gus?” 


By MARTIN BUNN 


observed, “if 
like the rest of these collegiate 
lect. 


you! 
birds I see round here, you'll col 
rattling heap of tin, 

jot for me,” said Bill Grmly. “I 
‘want a real car and then T want to keep 
it in tip-top condition. Do you think Td 
do better to buy a good secondhand car 
instead of a new one?" 


GUS threw wp his bands. Solomon 
¥ himself couldn't give the right 


answer to that one,” he said. “It depends 
fon a whole lot of things. How much 

roney have you? What type of car do 
you want?) What do you expect out of 


Gus Says: 


[ES 2 soot idea to ue your ever 
in picking a car but don’t depend 
con them too much. Your eyes can 
tell about style, color scheme and 
general appearance, but they won't 
tell you much else. If you see evi- 
dence of careful workmanship and 
attention to details that's indirect 
‘evidence that the car is a good job, 
bur your eyes won't tell the quality 
of materials in the car. 


a car?_ How much do you expect to use 
it? Even” with all" those questions 
answered), there's still plenty of room for 
ment, About all 1 can do is to line 
‘ome of the things you'll have to figure 
let you decide for yoursel 


SFPAIK, enous” ssid Bil. “Just tlt 
me the arguments both ways, That'll 
fi thing to go on.” 

o begin with,” said Gus, “the main 


ence hetween buying a new car and 
a secondhand bus is that the new 
pretty much of a sure thing while the 

secondhand outfit is, most times, just a 
gamble. 

When you buy 4 ew car there is 
always the chance that some part, ma} 
prove defective, but you can be Gead sure 
that there aren't any worn parts. If you 
take the trouble to cover at least « couple 
of thousind miles before the guarantee 
rruns out, you're almost certain to smoke 
‘out anything really defective so you can 
et it replaced free. 

“Another thing about a new car is the 
tires, You start out with new rubber on 
every wheel, and in the ordinary course 
‘of events you needn't expect any tire 
trouble at all for a couple of years, except 
maybe a couple of punctures 

“The rubber on a secondhand car may 
bbe pretty rotten without looking so awful 
bad. I've seen lots of secondhand cars 
need new shoes all around before the 
year was out. (Continued on page 149) 
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Treasure Island Smoker’s Tray 


— 


‘OW would you like to, make 
‘a new kind of smoker's tra 
“one tha tells a story? A 
Story of the days of pirates, 
of gold and jewels, of shipwreck, of 
adventure and death? 

All right, here's a tray that does 
just that! “Made in tableau form, it 
‘depicts the sandy beach of some far 
distant tropical island in the South 
Sea with a wrecked boat, a pirate’s 
‘weather-beaten,iron-bound, oak chest, 
an old headless wine cask, the skull 
‘and ribs of a dead pirate, and the cut 
Jags that pierced his heart, 

‘What a bloodcurdling yarn you can 
rent. to explain these relics! But 
don't stop to do it now; just get out 
{your tools and start to work, 

‘The chest is merely a small box 
with a rounded top cut from a solid 
piece. Any small scraps of soft wood 
for pieces cut from a thick cigar box 
may be used, but they should not be 
thinner than’ 24 in, “Mark the plank 
divisions with a pencil and trim out 
the grooves with a knife or a chisel, oF 
tuse a file, if you prefer. To imitate 
4 weather-beaten appearance, use a 
‘wire brush and rub the wood vigor- 
uly with the grin. ‘Then apply a 
‘coat of fumed oak or other dark stain 
Of either the alcohol or water type 
Tf you wish to use an oil stain, the 
staining will have to be left until 
after the bands are glued on; and you 
will have to be careful not’ to allow 
any surplus glue to get on the exposed 
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‘wood, oF the stain may not “take.” 

‘The next step is to glue on the 
“iron” bands, which ate of cardboard, 
Then cut pins to the correct lengih— 
about 4 in—for studding the chest, 
and hammer them in lightly, after 
first making small holes with an awl, 

"To make the iron rings forthe han 
‘les, wrap a piece of wire several times 
around a large nail and saw the wire 
lengthwise of the nail, Then remove 
the rings and hammer and file them 
to shape, Use pins for making the 
two staples to secure the rings to the 
chest. 

‘The hinges are merely four long 
staples, also made from pins; these 
{re haramered slantwise into the hinge 
‘edges of the chest as shown, A small 
chain is fastened inside to prevent the 
{op from going too far back and com- 
ing ofits hinges 

Now go over the bands with the 
fumed oak stain. You may stop here 
if you wish, but it is better 0 apply 
4 Coat of dull varnish and then rub 
it down with a misture of rottenston 
and Tiquid wax; of use shellac in 
place of varnish’ and finish with the 
Fottenstone and Wax. 

The barrel or wine keg is a large 
spool. Trim out the inside with a 
Kenife from both ends until the hole 
i. as large as necessary. Then whittle 
the outside to the shape of a barrel, 
and file and sandpaper it_ smooth, 
Draw the staves on the outside with 
2 pencil, and use a knife or file 10 
make the grooves. Mark the staves 
om the inside by the same procedure 
Wire-brush the barrel lengthwise of the 
staves, apply a coat of fumed oak stain, 
slue on the hoops, which are cut from card- 
board, and give them a coat of stain. Plug 
the lower end of the keg with a cork and 
cut off the bottom at an angle. 

Now comes the-boat. Find a straight- 
grained piece of white pine about 2 by 4 
by Gin, mark the shape of the boat on it 
and whittle to shape. Next cut the end of 
the boat in a. zig-zag fashion to give it a 
ragged and broken appearance. Mark the 


{ 


Nie 


the wrecked boat is the 
‘ones snd catintn, t20! grooves. The ribs can be made from wood 


planking with a pencil, and file or cut the 


ss 


oor thick cardboard, but do not 
pout in all of them; remember 
that you are constructing a 
wrecked boat, not a new one, 
Now add the gunwale andattach 
‘a small chain in the bow of the 
boat; it need not be more than 
1 in. long, Pins are used to 
fasten the ribs, keel, gunwale, 
stem, and chain in place. 

The sides of the boat can he 


“How to moake th 
erm and mold, and the cask, ribs, and cutlass 


$50 for Novel Ideas 


YESN'T this article suggest to 

you that many other useful, 
decorative, story-telling novelties 
could be designed? If you have an 
idea for one, write a letter of not 
‘more than 250 words about it (with 
‘a rough pencil sketch, if you wish) 
‘and mail to the Home Workshop, 
POPULAR SCIENCE MONTHLY, 381 
Fourth Avenue, New York, on or be- 
fore April 30, 1931. For the best letter 
‘$25 will be paid; forthe second best, 
$10; for the third, $5:and for the next 
ten letters in order of merit, $1 each. 


four skulls which 

serve as the feet of the tray. When you 
hhave whittled the pattern for the skull, 
make a mold from plaster of Paris as 
shown, This is done by pouring ami 
ture of plaster and water into a tin lid, a 
small cardhoard box, or any other conven 
jent container, The skull pattern is well 
‘greased and pressed halfway into the plas- 
ter, which is allowed to harden. Then a 
registering groove is cut in the surface of 
the plaster and the whole surface is oiled 
or greased. ‘More plaster is now poured 
in until the skull is completely covered. 
‘When the plaster is dry, the two halves of 
the mold are separated and two grooves 
‘are cut into the surface of ane of the pieces 
a large groove through which lead may 
be poured and a small one to serve as a 
vent for the air to escape. 

Before the metal is poured, it is most 
important to allow the plaster to dry 
through and through, otherwise steam 
may be generated andthe lead spattered 
about by the force of the explosion. Tie 
for clamp the halves together, taking care 
they are exactly in register, ‘and make a 
cast, If it is satisfactory, cast four more 
skulls and smooth them up. Paint one a 
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ull white streaked with gray so that it has 
‘dried bone look. Leave the other four the 
natural lead color oF give them a coat of 
silver or bronze paint, if you prefer, Use 
black paint for the eyes, nostrils, andj 
markings of all five. 

From a piece of cigar box wood, cut out 
the ribs of the dead pirate, Paint them a 
dull white and treat them the same as the 
skull. If you prefer, you can make them 
from bone, metal, of other material mote 
durable than wood. 

Lead, wood, fiber, or even a toothbrush 
handle may be used for making the cut- 
lass, Paint ita dull black or a rusty color. 
To make it stand up between the ribs, 
stick the point of the cutlass in a cork 
‘and glue the cork to the bottom of the 
‘hen you ae rey to mount everything. 

tray itself may be any shape you 
would like 19 have it.The sllfect are 
fastened to the bottom with screws before 
the rim is added. The tray is wire-brushed 
and finished to match the chest. 

“The boat, the chest, the cask, the pirate's 
bones, and the cutlass are’ glued and 
screwed to the bottom of the tray, Tf the 
chest does not rest in the sand, deep 
‘enough, cut one comer off so that it will 
Took 10 be Tower. Cut a, wedge to fit 
between it and the tray, glue the wedge 
in plice, and then lve ie chest on top 
of it, 

Be careful to have the boat, at such an 
angle Uhat a pipe will rst in it naturally 

that is, so. that it 
‘will not slide out. The 
skull should be built 
up so that it appears 
{0 rest on top of the 
sand. ‘The finishing 
touch is given by 
pouring white sand in 
the tray nearly to the 
top of the rim, 

1f you like, you can 
add ‘the charred. re- 
mains of a camp fire 
which in reality. will 

a receptacle 


‘Working drawings of the treasure chest, and 
top and side views of the complete assembly, 
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OME of those who are building our 
latest ship model, the United States 
destroyer Preston (PSM. Dec. 
'30, p. 87; Jan. '31, p. 90; Feb, ’31, 

p. 90; and Mar, '31, p.’ 118), may feel 

that the uniform gray’ color is rather dull 

fand somewhat out of place in a modem 
brightly colored room. Possibly other 
readers have been deterred from construct- 
fing the model for the same reason. If s0, 
the remedy is a simple one—eamouflage 


Dazzle-Painting a Model 


By CAPT. E. ARMITAGE McCANN: 


the model as if on active convoy duty in 
the World War. You will lose the clean, 
racy silhouette, but you will attain a 
brighter and more novel effect, 

The camouflage used for ships was 
called dazzle paint. ‘This was intended not 
to hide the vessel but to make it dificult to 
distinguish its form and direction of 
motion. It was used only in independent 
‘or convoy work, not in feet action. 

‘The two accompanying diagrams show 


How to apply warlike camou- 
flage to the destroyer Preston, 
as if on active convoy duty, 
instead of giving her the dull, 
monotonous gray used by the 
Navy for all ordinary purposes 


the Preston model with dazzle painting 
schemes actually used in the World War, 
Note that the two sides are different 

The best way to apply the color scheme 
fs to prepare a full size cardboard guide 
‘or chart for each side as shown, Paint 
all you can see from the water line up, 
including all structures and fittings. Carry 
the colors as far as the midship line; that 
is, to the center of the ship. 

"The colors, with the exception of the 
black, should be clear but not very strong. 
Artists’ oil colors thinned with turpentine 
are excellent, ‘The ship's number on both 
sides of the bow is left white, 


-——_— 
- PINK 


6 ~ GRAY 
BL- BLUE 

BK- BLACK 
W~ WHITE 


COLOR 
ABBREVIATI 


GR-GREEN 
BG LG BK P 


-G-LIGHT GRAY 


CUTTING LINES | 
(OR GUIDE LINES) 


Pi 
} 
BASE OF MODEL— 


BLGBKGR W P BK W 


CARDBOARD COLOR CHART OF STARBOARD SIDE 


____ COLOR CHARTS, AS SHOWN, SHOULD BE MADE 
“THE SAME LENGTH AS MODEL. COPY THE 
CUTTING LINES APPROXIMATELY AS SHOWN 


G BK GRLG BL P 


CUTTING 


BLW BK P 
BASE OF MODEL“ 


BK BLEW. P 


CARDBOARD COLOR CHART OF PORT SIDE __ 


BK BL BL-w’ 


‘The cardhoard camouflaging guides or templates. Begin painting atone end and cut off the cardboard section 
by section as the work progresses. Carry the colors only te the water line; below that the hull Is dull red, 
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Modern Rabbit Hutch 
for Your Back Yard 


‘mended in the drawings, 1 by 2 in, stock 
hhas been found to be sufficiently strong. 
Indeed, all of the lumber required can be 
obtained from old packing cases. 

At the rear of each tier is a 1% by 8 
bby 19 in, galvanized iron waste pan, which 
is placed under an opening in the floor. 
This opening extends into each of the two 
compartments on each tier. The partition 
forming the division over the pan should 
stop just above the wire netting which is 
placed over the opening to prevent small 
rabbits from becoming caught, 

‘One feature of these hutches is the 
improved feeding hopper, which allows 
the person who tends the hutches to 
the bay within the reach of the rabbits 
without opening the | door, Another 
advantage o hi typ of bopper over the 
usual open type, which is plac o 
bitch, that his impossible for the rab: 
bits to scatter the hay over. the floor 

‘The grain and water for each compart- 
ment should be placed inside in earthen 
ware dishes. Door feeders should be avoid- 
ed as they can be removed by the rabbits, 

In constructing the doors for the com- 
partments, cut the end battens a little 

so that they will extend above and 
below the top and bottom of each door 
to serve as door stops. ‘The doors are 
preferably set flush with the sides of the 
huteh, and each is supplied with suitable 
hinges and a cheap door catch, 


25 should have a nesting box placed 
at the end. of the compartment 
directly opposite the feed hopper. ‘These 
pests should be about 10 in. high, 1134 
in. wide, and 18 in. long (inside dimen- 
sions). ‘An ordinary apple box can be 
altered easily to serve. 

‘Some nests are built with a partition in 
the middle, and have the entrance at the 
‘opposite end from the actual nesting com- 
partment. This will prevent the doe from 
scattering the young when she enters, 

Rearing or developing pens similar to 
that shown are needed for the young rab- 
bits, As in the hutch, I-in, lumber is 
used almost entirely in the construction 
‘The sides of the pen, together with the 
feed hoppers, are covered with 1-in, wire 


BOYS who desire to raise 
aswell to ‘take 


HAT fabitrlsing is fst 
coming a popular and 

profitable pastime is shown 
by the fact that some 200,000 
men, women, and boy rabbit 
rowers throughout the United 
tates sold skins to. commercial 
furtiers last year (P.S.M., Jan, 
‘31, p. 23), 

Success in breeding and rais- 
ing, however, depends to a large 
fxtent om the, we of propery 

signed equipment, its, 
like all other animals, require 3 
certain amount of fresh ait and 
sunlight, and the amateur must 
be sure that his hutches and 
developing pens are so con- 
structed as to provide these 
important essentials, 

hutch and developing or 
rearing pen illustrated in the 
accompanying drawings are the 
result of many years of expe- 
rience and research on the part 
of W, E. Lloyd of the Collese 
pe age Univey of 
fornia. ‘These designs rep- 
resent the latest and most eff- 
cient developments in rabbit 
raising equipment. 

The | S-tier, 6-compartment 
hutch shown directly at the right 
is constructed almost entirely of 


1-in, Iumber and 1-in. mesh wire 
netting. For the netting, gal- 
vanized wire mesh should be 
used in preference to the welded 


4 ference tothe weed F : them di their way out. Sach a pen, 
ype, aS it is cheaper, often easier to from gnawing to sions stggested, ‘com 
obtain, and far more durable for this pur- is placed on the ‘modate from eight to twelve rabbits in 
pose, "In order to prevent the rabbits While 2 by 2 in. floor joists are recom- each compartment, 


Regine Golf Clubs in Repair 


Alex J. Morrison, noted authority 
on golf technique, tells how to 
look after your irons and woods 


VERY golfer takes great pride in 
his clubs, “He is one workman—if 


T may cail him that—who believes 
in the fitness of his tools as a f 
deciding factor in his success. 
By his very nature he is, alas, forever 
ooking for something on which to blame y 
the failure of his shots to reach the 
intended mark. Even a small gap in the 
leather of the grip on his club or a loose 
binding string prove to be a great annoy- 
ance, This is why everything about a 
golfer’s kit should be shipshape. 
‘After he has once become acquainted 
with each of his clubs, they seem to 
develop into a living part of the player him- 
self. I know many a player who has become 
s0 attached to a favorite set of clubs that 
hhe would rather part with his right arm, 
figuratively speaking, than to lose them. 
You probably feel this way yoursel, 


Moisture tends to ‘up the grain of 
the wood, and when the wood dries, par- 
Licularly in the ease of wooden clubs with 
fancy inserts of other materials, the hit- 
ting ‘surface begins to warp and crack. A 

common mistake that - players 
— —— often make is to put a dried- 
fut club into water in the hope 
= ae that it Had om he the Sons 
and other fittings that may” be 
Aad yo dcyoumenei br ne ieee 
sary it is to keep your clubs in the best of Keep the: wooden. clubs ‘out of 
repair, Just get them out and look them water at all times. When you are 
over. Many of the simpler repairs you through using them for the season, 
can make yourself; indeed, you can do it put a few drops of linseed ail on a 
in less time and, of course, at much lower ag and. wipe. them thoroughly. 
cost than if you searched out a profes- ‘Then take another rag with am 
sional club maker. ture of a few drops of oil and a 

‘To begin with, take up your wooden little shellac and give the club a 
clubs, What shape are the ? Have they Vigorous rubbing. This will coat 
heen properly protected from moisture? the surface and make it impervie 

Clubs that have been out in the rain or ous, for a time at least, to further 
that have been dragged through wet grass moisture. 
always should be wiped dry with an oily Tf any of the inserts, such as 
rag after use. Under no circumstances ‘ivory or fiber, have become loos- 
should clubs be put away without first ened, it will be best to turn the 
drying them thoroughly. Moisture, if leit club ‘over to an experienced club 
on the head of @ wooden lb, wil ot enky maker or to return it to the face 
ruin the finish but will cause the parts {0 Fig. 2 Scoring the face withthe edge ofa balivound tory where it vas made. It is part 
loosen up generally, thus spoiling the club, it! Nesice eater berwees the vise res and'tcks of the service that manufuctivers 


fe sale so 


2 


fon clube, 
iy mal 


render to their patrons to recondi- 
tion patented inserts, which in 
many cases are guaranteed not to 
loosen up. 

Tf the surface of the club head 
has become. scarred, remove the 
old finish with an ordinary cabinet 
scraper or a piece of glass and 
then amooth, the head with fine 
sandpaper, For refinishing, the 
Gharker colors scem. 10. be most 
popular and serviceable for wood- 
en clubs, The choice of color, 
however, is a matter of personal 
preference; the important thing is 
{o see that you apply the stain with a rub 
bing motion that will distribute it evenly 
tnd in a very thin coating, ‘The luster and 
finish can later be obtained by rubbing the 
surface with a rig on which a few drops 
‘of linseed oil anda very small amount of 
shellac have been placed, 

If you desire, you can put a new sur- 
face on the face of your wooden clubs or 
change the loft you now have on your 
driver, brassic, or spoon by placing: the 
head of the club in a vise as shown in Fig. 
1 and filing the striking surface of the 
club face to the desired angle, The lines 
running across the surface, which help the 
club face to grip the ball, ean be applied 
by using the edge of a half-round file in 
the manner shown in Fig. 2. Whenever the 
hhead of a wood club is placed in a vise, 
pad the jaws with leather 

‘ron clubs, particularly when they are 
steel shafted, require little care other than 
a periodic cleaning and a frequent inspee- 
tion of the condition of the leather grip 
‘and cord bindings. 

In the event that the head on a wooden- 
shafted iron becomes loose, it must be 
removed from the shaft and reset_after 
the shaft has been, wound with suficient 
twine to insure a tight fit. Such work as 
this should be done only by an experience 
club maker, 

‘To clean iron clubs of the type that are 
not made of a rustproof metal, use 
medium fine emery cloth. Take a'piece 
about 3 in. square and first clean the neck 
of the club head by twirling the club 
around in the cloth, which is held in the 
palm of the hand. The remaining portions 
Of the club head can be polished in the 


Pig. 4 A Soishing touch « 
by‘ polishing crosawise om 


manner illustrated in Fig. 3. 
If you care to put a finishing 
touch to your cleaning, you can 
polish crosswise on the feel and 
toe of the club face, thus add- 
ing greatly to the appearance 
of the job (see Fig 4). OF 
course, if you are fortunate 
enough to have a buffing wheel, 
you can save considerable time 
jn doing this work. Immedi- 
ately after cleaning your iron 
clubs, the heads should be cov- 
ered with a thin coating of light 
machine oil or petrolatum (sold 
‘commercially as vaseline), 


be given the cleaning 
iy the beet ‘oa 


If the grips on any of your clubs have 
become loose or if you desire to change 
the thickness of any grip (the size of the 
ip makes a great deal of difference in 
the feel of the club), you can do so by 
first removing the string at both the top 
‘and the bottom of the leather and then 
tunvwinding the leather, The material 

tthe leather may also be rough and 


Pig. & Weappieg 2 layer 
jee a ayer. of the wire ta 
te layers of 
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uneven; if so, it is best to remove a layer 
gr eo until the surface is absolutely 
‘In building up the grip to the desired 
thickness, wrap a number of 1 in, wide 
strips of shirting around the shaft, spirale 
ing downwards from the top (see Fig. $ 
‘The material used in building up the gi 
as well as the leather itself, must have 
sticky surface to hold it in'place after it 
has been wrapped, and the best way to 
obtain such a surface is through the use 
‘of a good grade of tie tape. Wrap a layer 
of the tape and a layer of the cloth and 
then some more tape. As a rule, the shaft 
is large enouzh to require only one of two 
exira layers of material under the leather 
in onder to Rive the grip the needed thicke 
ness. Just try the leather over the tape 
and eloth to sce if you have built up the 


sip sicily 
ter you have shaped the base material, 
leaving @ top surface of cloth to. which 
you can add library paste or shellac to help 
hold the leather in place, take the leather 
as it came off the club and fasten it to the 
‘wooden plug at the upper end of the shaft 
with a small tack driven into the wood. 
The manner in which you wind the leather 
fon the shaft determines what kind of a 
sip you will have when the job is finished, 
0 itis best to take pains to get the leather 
‘wound tightly from the very star. 

‘As you wind the first lap, be sure that 
the edges of the strip overlap; then, as 
you spiral down the shaft, keep track of 
the right-hand edge of teat and se 
that it fits in snugly against the edge pre= 
ceding it. The manner of keeping an even 
tension on the leather while winding the 
rip can beat be seen in Fi: 6 

When you have finished winding the 
leather, hold the lower end of it in place 
with apiece of tape over which you can 
then wind the binding cord. 

The black linen twine used in hinding 
shafts that have split and in binding grips 
kn place is especially prepared and setdom 
does any substitute prove as efficient or 
Jong wearing, Any of the manufacturers 
‘of golf merchandise can furnish this twi 


at a nominal cost. It is a bit 
heavier than the heaviest of 
shoemakers’ thread and 
treated to insure durability 


Figures 7, 
will afford 4 b 


and 11 


ter idea of 
just how to handle the twine 
in wrapping your clubs, A 
right-handed ‘person should 
bold the club in his left hand 
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Betow: Pig. 7, How the twine 
{a‘placed on the grip prior to 
‘winding, In this and the four 
Titustration shale 
trip in ord tntrest 
Stolen. Af right? Fig. 8 The 

aia the eft 
‘ovine te guided 


shale is tet 
and white 0 


and guide the cord with his right hand. 
‘This may sound like an unnecessary point 
to make, but the correct winding of either 
leather or twine cannot be done in any 
other way unless, of course, the original 
‘workman who constructed your clubs hap- 
pened to be left-handed. 

In wrapping, the club is continually 
tured counterclockwise (away from you) 
with the left hand while the right 
guides the twine and controls the tension 
with which it is wound. The winding 
should be started over a bent end of twine 
as shown in Fig. 7. By following Figs. 7 
and 8, you will see that you handle the 
twine ‘with your right hand placed over 
the twine, When nea te end of the wind 
ing, however, place your right hand palm 
Athan to the Eft of tne wb ad tating 
hold of the twine 8 of 10 in, away from 
the shaft, invert a loop over 
the shaft’ as in Fig, 9. Now 
take the portion of the loop 
which is a continuation of the 
winding and wrap three or 
four loops over the end of 
the cord which lies along the 
shaft. Then pull through the 
slack as in Fig. 10 and cut it 
off as in Fig. 11, 

As a finishing touch, roll 
the grip portion of the’ club 
fon any clean and even sur 
face (see Fig, 12). ‘This roll- 
ing is best done on the bench 
with a 3-in, board held under 


he chub being supported 


The | 

exert sufficient pressure to giv 

out effect. If mather has not 

properly. wou ib, the rol 

process will cause it to buckle, Shi 
happen, you will have to remove 1 
lings and the leather and proceed ax 


lug. at the to 
‘The last thing to do with the wrap 
is to coat the strings with shellac. This 
will not only help to preserve them, but 
will give a finished appearance to the job. 
In. putting your clubs away for any 
length of time, itis very. important ty 
iace them in a position where they wil 
Seana at 
the floor would be better than. stansine 
them up in a comer (see Fig. 13). Clubs 
that are left standing, even though pro- 
tected somewhat with a reénforced bag, 
are subject to a strain. This may be so 
it that it will not be noticed until the 
bends have progressed beyond repair. 
While I have suggested methods of mak- 


ber pat away fe 


Fig. 13. When clubs are to 


‘hey should be 
down on some fat nurtace, 


At leits Big. 9. The frst step 
{the operstion of fnteniog 
the twine alter the. denied 
Smount of binding ‘hax been 
Yon of the loop which ies 
long’ the shaft and then the 
Tifusteatea below ‘(Pie 10). 


{ng some of the minor repairs on 
jn your own home workshop, I still warn 
{youl against undertaking anything that has 
‘not been outlined. Leave the more intr 

‘cate work to the original man- 
ufacturer of the clubs. In 
most cases the clubs ‘have 
been put together with the aid 
cof ‘machinery and special 
tools, and it is futile to 
attempt to do by hand what 
‘can be accomplished only by 
‘means of the manufacturer's 
special equipment. 


Te thor wishes to ex 
press kis appreclation to. 7. 
Ete ‘come aN, ok 
olf professions for 

Jor the’ photographs wed. to 
illustrate this article. 


Pouranue electric heaters are 
oftentimes used in bathrooms 
where it is difficult to prevent 
‘water from being splashed on 
them and discoloring their 
highly polished copper bowls 


To clean 


ammonia, and. shine 


ith a 
good metal polish. This will restore the 


cae Se, ea 
i 
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Planking Our Outboard Racer 


How the sides, bottom, and deck are fastened— 
Cockpit and floor boards—The concluding article 


‘of a high-speed motorboat 
stir your blood and you 
long to experience the 

thrill of driving your own ou 

board racer, you cannot do 

hetter than to build the 11) 

ft. boat illustrated. Tt 

exceptionally quite 

‘safe and stable, simple in con- 

struction, and ‘relatively inex 

pensive. ‘The original hl 
cost the writer only $25 for 
materials 

‘Some of those who read last 
month's article on the framine 

of the bull (PSM. Mar, “51 

92) probably have the work 

‘well under way by this time 

‘thers who missed that article 


Tapp eft the Alar ee 


gr by. sending for, Poruve 
exer MonTatty Blueprints 
128 and 129, which contain 
the complete working drawings 
tod a lat of the, materi 
required (see page 117). 
fter the framework has 
been completed as far os 
described last month, you arc 
ready to attach the sie planks 
First, coat the chine, th 
inwaie, and the outside edge 
the tailboard with glue. 
ly strips of cloth 
ng the glued sections, 
os Shap tee eke 
the side, Screw 
with every care to each 
frame with L-in. No. 6 
screws, spaced about 2 
in, apart, Use a double 
Tow of ‘screws on the 
tailboard. For the time 
being use two screws be- 
tween frames to fasten 
plank to chine, When the 
Step is cut out and the edge along the 
chine is trimmed, complete the fastening 
of the plank to the chine with L-in. No. 6 
ferews, spaced about 2 in. apart. Use 
Hin, copper nals about 3 in apart to 
oth 


I’ THE throb and the roar 


fasten the plank to the inwale. 

Wit ‘sides on, the boat is ready 
for the bottom planking. The afterstep 
section is planked first. When removing 
the clamps from the keel, make sure the 
bottom does not change shape. Cut the 
bottom planks 754 in, wide. 

Place a plank on the center line of the 
keel, and mark the frames at the outside 
edge of the plank, Cut notches for the 
batten strip in the center of this mark, so 
that the seams between the ‘will 
meet in the center of the batten. Notch 


the battens halfway into the tailboard. 
Fasten battens to frames with small nails, 
Coat the keel, batten, and well and tail- 
boanis with glue and lay cloth on the 
slued surface. Fasten the plank to the 
eel, chines, and frames with tin. No. 6 
screws, spaced about 2 in. apart, 
nail it along the batten with 1-in. copper 
nails, Drill lead holes for all nails and 
screws, and hold an_iron underneath 
to clinch the nails. The whole bottom 
is fastened in the same manner. 

With the boat tumed over and after 
the edge of the planking along the inwales 
and chines has been trimmedeven, the deck 
‘beams are fastened to each frame with 
‘one 24 by 134 in. carriage bolt. Uprights 
3% by 134 in. are next fastened to the 


By 
WILLIAM JACKSON 


cockpit frames and to frame 

0. 5 with two 194-in, No, 
screws. The cockpit railing, 
which is 36 by 114 in, is fast 
tened to the transom and deck 
beams with one 1}4-in. No. 8 
screw. The stringers are fastened to each 
frame with two 134-in. No, 8 screws, 
Before the deck is applied, paint oF var- 
nish the inside. 

Tf one wishes a fabric deck, it can be 
had by notching 34 by 1 in, battens half- 
way into the deck beams, letting. them 
project 34 in above the deck; they should 

spaced 6 in, apart. A good grade of 
muslin is stretched over the deck and 
tected long aber. Thee teal 
with three coats of aimplane dope, then 
painted any desired color. 

‘The boat in the illustrations, however, 
was built with a wood deck,” which is 
heavier but stronger. For the wood deck, 
battens 14 by 134 in. are notched into the 
deck beams the proper distance apart for 
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WHEN A BEARING 


FLIES... 
THERE'S NOTHING BUT 


PERFORMANCE 
AT COUNTS! 


© cc0ry eciator knows that Nothing k 


Along the skyways ... where chances are always much too long to 
take... where human lives and the development of a new industry 
depend upon Performance . . . the bearings invariably are SIS. 


Men who plan and build the things that fly do not buy on price. Ball and Roller Bearings 
Price alone means nothing up where wing-tips brush cloud-tips in 
passing. Performance is the only thing that counts. 


And so today there are more S301" Anti-Friction Bearings in use 
on aircraft and aircraft equipment than all other makes of bearings 
combined. SKF Industries, Inc., 40 East 34th St., New York, N.Y. 
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the decking used. ‘The decking is fastened 
to the beams with L-in. No. 6 screws and 
to the battens with 4-in, copper nails, 
spaced 3 in, apart. 

‘The cockpit coaming is fastened alon 
the railing with Lin. No, 6 screws and 
secured to the transom with three 1)-in, 
‘A sheer molding 34 by 1 in, is fastened 
along the sheer with Lin, No. 6 screws, 
spaced about 6 in. apart 

Screw the floor’ boars 
to the frames with 1-in, No. 
6 screws. Bolt the tubular 
steel braces to the motor 
board with two 14 by 254 
in, carriage bolts. Where 


the braces are fastened together on the 
floor board, place a wood block under 
neath the floor board as shown in one of 
the detail drawings in the previous arti- 
le, $0 as to fill the space from the keel 
to 'the floor, Drill a hole all the way 


through the keel and fasten the braces to 
it with one 1 by 3 in. carriage bolt 

If the bull planks are closely fitted, 
little of no seam filler is required. How! 
‘ever, any seams which need filling can be 
closed with a good commercial seam com- 
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= When the bottom and sides 
are completely planked the 


= ‘ured over and 
{op decking put ipl 
position or calking ceme 
About ¥ 1b. is all that wil 
bbe needed at the most, In 
the absence of a commercial 
composition, mix equal parts of linseed ofl 
and whiting’ putty and paste white lead, 
this makes a fair seam filler 
Sandpaper the hull smooth and apply 
three coats of spar varnish or paint, Even 
if paint is used, it is well to apply two 
thin coats of varnish first in order to give 
the succeeding coats of paint a good 
foundation 
When the bull is completely finished 
and steering gear of the desired type has 
heen installed, a fin, approximately 5 by 
9 in., is attached 1 in, aft tho step, Be 
careful to secure this fin exactly in the 
center of the hull. The fin may be pur- 
chased from any marine supply company, 


Any specific questions in rogard to the 
constriction of tht bout should. be 
fuldrested to Mr. Jackson in care of this 
‘magazine. Be brief and definite and 
inclose a stomped, self-addressed envelope. 


Novel Toy Pushmobile Boat for Boys 


Resembles 


WELT boy would not be proud to be 
the owner of a speedy pushmobile 
boat? The cot 

as for material 


tuction is simple, and 
little else than a few 


an Outboard Speedster 


scraps of lumber and a few odds and ends 
of metal are 

Select a suitable box about 9 in. deep, 
20 in. wide, and 28 in. long. The kind 
‘of box that bakeries sometimes use to 
eliver bread in will serve admirably 
since the sides are strong and the ends 
are reénforced with wire and staples. 

‘Nest, cut a 10 in. long three-comered 
block for the baw post. To this fasten 
the strips for the sides, bringing them 
hack along the sides of the box and fas- 
tening them in place with nails or screws. 
Additional strips are used to form the 
deck. If suficient lumber is not at band, 
canvas stretched on a wood frame may 
be used. 

‘The two parts from an old roller skate 
are then fastened to each end of a piece 
‘of 2 by 4 in. lumber. The length of this 

e is determined by the width of the 
‘This is fastened on the bottom, 
midway between bow and ster, 
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‘Made from oe and ends, this toy bout will 
‘Mord small elven many hours af safe Tun, 


In making the “rudder” assembly, take 
a piece of hardwood 124 in. square and to 
‘ne end bolt two pieces of 34 by 1 in. 
strap iron to form a fork for the wheel. 
Fasten the rudderpost to the stem with 
a hinge made from strap iron or with two. 
sturdy door hinges. An arm made of 
‘wood or strap iron is fastened to the top 
of the “rudderpost™ to serve as a “tiller,” 
A tin pan placed on top of the “rudder” 
will make it look more like a motor, 

Paint the pushmobile boat in imitation 
of the real thing and add an te 
ame of number—Cuanues M, RICE, 


Crear and mellow your pipe 
Intngs in the en 2 


Twin Lamps in Medicine Cabinet 
Give Ideal Shaving Light 


By 
WALTER E, BURTON 


IGHT coming through opal-glass 
windows from two lamps 
placed” in compartments in- 
Side this medicine cabinet 

rakes shaving almost a pleasure 

‘You can construct the cabinet of 
almost any kind of wood from ¥4 to 

‘in, thick, “The comer joints may 

ise glued and nailed or made in any 

way desired. Rabbet the rear edges 

‘of the sidepieces to a depth of about 

7/16 in, to receive the }4-in. ply~ 

Wood back, and fasten “the back 

Securely, for it must support the 

Weight of the cabinet. 

Dimensions are governed largely by 
your personal needs or tastes. A satis- 


From the windows at 
Hit 


factory size, measured inside, is 4 by 14 
by 18in, The two compartments for the 
lights, which are tubular show case lamps 
fof 25.watt size or larger held in porcelain 
sockets, should be not less than 7 in. long, 
24% in, wide, and 2¥4 in. deep. The parti- 
tions can be’ plywood or other thin mate- 
rial, Semicylindrical reflectors can be bent 
as shown from polished aluminum cut 
from a ten-cent pan, 

‘The shelving arrangement will, of course, 
have to conor tothe Sei space no 
occupied byt 1p _ compartments. 
Either glass or plywood shelves may be 
used, 

In rabbeting the sidepieces to receive the 
back, you are to make the cut about 3/16 
in, deeper than required for the back 
alone, it you follow the specifications just 
given. This creates a space between the 
rear of the cabinet and the wall so that 


lamps and its aluminum reflector. 
‘How window in nt im door panel 


the flexible fixture wires may be con- 
cealed, Wire the lamps in parallel 
in the usual manner, and place them 
in series with a toggle switch (vari- 


| tom or on one side. It is advisable to 
| bore several 


tom, ‘shelves, and sides to provide 
Yenlilacon for carrying away the heat 


the lamps. 

So much for the cabinet itself 
The really novel part of the arrange- 
‘ment, other than the lamps, is found 
in the door, which projects about 
¥ in, beyond the cabinet all around, 
It carries the conventional mirror 
which, incidentally, should be of 
plate lass. In addition to. the mir- 
tor, two 214 by 414 in, windows of 
‘opal glass are placed so that they. 


will be directly over the lamps when the 
door is closed.. They diffuse the light. 
Probably the best door construction 
is to build a wood frame of 34 by 134-in 
stock with mitered comer joints and 
insert a plywood panel in the center. Tn 
the panel cut two openings to receive the 
opal windows. Cut the glass slightly 
larger than the opening and nail a rab- 
Deted picture molding or similar strips 
around it on the inside of the door. ‘The 
‘shaving mirror can be fastened by any 
convenient means. After hinging the door, 
apply a bal friction catch and a glass knob, 
‘The outside may be finished in any way 
preferred, but the inside should be painted, 
‘enameled, or lacquered white or some light 
bbue. Do’ not delay the finishing to the 
last} paint the inside before the electrical 
equipment is installed, and finish the out- 
side before fastening the glass in place. 


Speed and (Comfort 


Bluff and blustery—these days of 
mad-cap March. Blow high, blow 
Tow-—the Face that's Fit welcomes 
wind and weather. And the man 
who wae Face starts his day 
inspeed and comfort, with Williams 
Shaving Service—Willlams Shaving 
Cream and Aqua Velva. 
Eagerly he reaches for the ‘:good 
morning” Williams tube. This old 
friend gives action in a minute 
Lather! Quick-action lather. 
Mild and cool. Rich and thick. 
) Quick to help the keen-edged 
blade. Shave! Down the cheek, 
around the chin, then on the 
other side. A smooth, clean 
shave—a smooth, clean face. 
And there is no after-sting— 


riage, 
{| Prem ng 
Shae 
35 ) 
Matt Turs! > 
Te will show you the way to Face Fitmers 


‘Tou J. B, Witzsasee Coserane, Derr. PS-80 
Glastonbury, Conn 

Canadian dies: 9852 Se. Patrick Se,, Montreal 

Tam anxious to try Williams Shaving Service. Please send 
se tral sizes of Williams Shaving Cream aod Aqoa Velva, 


the Face that’s Fit 


Williams never uses any dyes. 

Now the brisk couch of tingling 
Aqua Velva. Dash ic over the face. 
You'll like its fresh, bracing fra- 
grance, its knack with the nicks 
you cannot see. Aqua Velva tones 
the skin. . . conserves the good- 
complexion moisture. , . keeps the 
face as fie all day as Williams lather 
leaves ir. 

‘That's the shave in the Williams 
way, The shave that’s smare . . « 
and can'rsmart. Your face looks and 
feels—Fit! 

Once you try Williams Shaving 
Service, you'll say “Williams 
“good grooming"” mean the same 
thing. And a million other men 
will agree with you! 


Have you tried Williams Shaving Liquid? Very quick, 
7 er coal, very new. Aikeyeat dealer!” 


JUST NOTICE THE FINE SKINS OF MEN WHO USE 


Williams 


SHAVING CREAM——AQUA VELVA 


q Co 


GGARETTES, | 


“Td rather have a Chesterfield” 
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An Expect’s Hints on How the Beginner in 


Coach Model aking 


‘Old-time couch 


ue 


JHE construction of coach models, so 

‘popular at the present time, offers 

‘many opportunities for the amateur 

craftsman to exercise his skill, He 
can simplify his work greatly and at the 
same time insure more accurate and work- 
manlike results by using methods. and 
expedients such as those to be described 
in this article, 

‘Although the following suggestions apply 
primarily to ornate models like the coach 
of which various details appear in. the 
‘accompanying photographs, the same ideas 
ean be adapted for use in’ building most 
couch models, regardless of their design. 

‘A good-looking coach may be made 
by carving the six main panels from wood 
rather than by attempting the built-up 
construction found in large coach bodies. 
‘The sketches at the bot 


panels runs horizontally instead of verti- 
cally. This is to insure strength for the 
‘thin sections above the window and doors. 
In cutting out the doors, 
stock is removed to permit the gluing of 
4°1/16-in, strip along the sides of the 
doot-hinge and lock pillars to strengthen 
the thin sections adjoining the windows. 
Each panel may be held without injurs 
to its edges by gluing or screwing a sma 
block across its face. In the case of the 
side and end panels, screws may be used, 
as they may be inserted in the window 
‘opening, which will be removed when the 
windows are cut out. When working the 
roof panel, however, glue the block in 
place to avoid screw holes in the finished 
roof. After one side of each panel has 
been finished to your templates, 
the block, fasten it to the opposite side, 
and complete the carving of the panel 


lly those weed for caremontal perpen 


Hot glue is preferred by the writer in 
assembling the coach body. The assem- 
bed body: should be sanded and imme- 
diately given a coat of thin. shellac, 
This should be done promptly as it seals 
up the pores of the wood and prevents 
the warping and checking “which are 
almost. sure’ to occur when the body” is 
allowed to stand unprotected even. for 
only a few days. If the finishing 
tre done. with lacquer, a pyroxylin or 
Inequer type wood filler is recommended 
as.a base for the lacquer. A porcelaintike 
finish may be obtained when lacquer is 
used over this file. 

As most coaches had their interiors 
completely upholstered, the interior dec- 
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Can Save Himself Work 


By 
HENRY B. MATTISON 


‘rating offers a considerable problem to 
the coach builder. The pleated designs, 
however, canbe worked over wooden 
forms. In sewing the upholstering in place 
over these shaped wooden blocks, the 
acedle usually can be pushed through the 
wood (especially if balsa) without first 
drilling the blocks. 

Sponge rubber also can be used for 
the cushion backs. The thread knots in 
the design serve to shape the rubber to the 
sired form, Rubber used inthisway must 
be set. in a shallow box the size of the bot- 
tom of the cushion. Holes should be drilled 
through the bottom of the box to permit 
the needle to pass through in sewing. 

‘The majority of couches built for roy- 
alty had intricate designs on the ceiling 
‘A typical design is shown in one of the 
accompanying drawings. Since it is of 
‘a raised pattern, considerable difficulty 
‘was encountered in getting the padding 
properly placed and making the cloth fit 
tightly around it without, wrinkling. A 
printer’s matrix of papier-maché was 
found to make the best foundation, First, 
a full size ink drawing was made of the 
Gesign; ‘then a zinc etching was made 
from ihis and the “mat” was prepared 
from the zinc. Any engraver can make 
the zinc etching and at the same time 
can direct you to some type foundry or 
printing plant which will press out a 
suitable matrix, 

Possibly the paper used in making 
“mats” (obtainable in the stereotyping 
department of any newspaper) can be 
worked directly by hand, eliminating the 
expense of a zinc. This would require a 
little experimenting, while the first method 
has proved successful. 

In covering panels and designs, use a 
thin, fine material. You will find that 
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thin material tends 
itself better to_fine 
upholstering,  Card- 


board cut to the size 
‘of the panel may be 
covered, the edges of 
the material turned 
tunder, and the panel 
tacked in place, Most coaches have all 
the panels outlined with a finish braid 
which will hide the cardboard edges. 

‘The wheels of the coach model, when 
built up individually, will tet the, kil 
of the best of craltsmen, ‘The photo- 
graphs indicate to what length old-time 
coach builders went in decorating the 
finished wheel, 

Go the model Music, the whats 
were built up by using six felloe bloc 
for the rear wheels and five for the front. 
‘The spokes were beveled and fitted into 
recesses in the hubs. 

‘The construction of the wheels prob- 
ably, would discourage the beginning 
coach maker unless he could find a short 
Cut. As a rule the easiest way to obtain 
a highly ornamented wheel is by casting it 
‘This requires two patterns, one for the 
front and one for the rear wheel. The 
felloe blocks may he made up in sections 


and asiembled to form the pattern, or 
the entire assembly can be turned from 
a solid piece of wood, ‘The spokes for 
each wheel must be exactly the same if 


they are to fit together neatly. By mak- 
ing a pattern of one spoke for each wheel 
and casting the necessary number of 
aluminum spokes, you can reduce this 
work to a minimum, Don't forget to 


‘These diagrams show the principle of building up any type of coach motel body from six 
fanels, which ae cat with the aid sf templates made from whatever drawings are being used. 
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allow for double shrink= 
‘ge, one for the pattern 
land one for the finished 
wheel 

‘The hubs should be tumed up, and 
slued in-place at the center. Allow 
plenty of stock for turning. No attem 

Should ‘be made to core the center hole, 
as this can be best drilled out when th 
Castings. are being tured. ‘The 

half of the hub is made at least 1 in. 
Jonger than called. for in the drawings, 
and this extra stock is used for chucking 
the finished casting. mn the 


felloe shoes, , and the like are, of 
course, worked into'the patterns and are 
cast in the wheel. 


Once the patterns are made, the wheels 
themselves can be cast in aluminum and 
tured inn tbe Nest, te desis ee 
brought. out Use of es, 
‘hand chisels, and scrapers, and the wheels 
are ready for painting. 

Tn making the metal leaves and other 
designs on the patterns for the wheels, 
printers’ lead slugs may be used, ‘These 
fan be hammered out to the required 
thickness and the desired design quickly 
worked into them, Slugs may be used 
also for such decoration and braces as 
go on the coach itself, if prepared by 
the method just described. 

"Twisted beading offers somewhat of a 
problem. Copper wire twisted together 
and set into a half-round groove cut into 
the body will give the desired effect, 
This method will require careful filling of 
all the extra space in the groove with some 
high-grade commercial. preparation, 
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Only ¥75 


for this New, Lightweight 
Home Movie Camera 


Fast Anastigmat Lens 
assures sharp, clear pictures 


you're a hobby-minded person, 
you'll get a tremendous thrill out 
of a Ciné-Kodak, 

ig your own scenari 
Shooting your own movies. Writi 
subtitles. Editing film. It’s much 
more than fascinating entertainment, 
It’s a real opportunity for self- 
expression, 

And it’s not expensive, Eastman 
has so simplified the motion picture 
camera that today the Ciné-Kodak 
Model M (shown above) can be 
bought for as little as $75, with carry- 
ing case to match. It's the lightest 
camera ever made for 100 feet of 16 
mm. film. Comes with f.3.5 lens and 
a special attachment for close-ups. 

‘Aim your camera . .. press a lever 
and you get crisp, clear movies . . . 
sparkling with quality . .. alive with 
action .. . the first time you try. 


What @ thrill! There before sou 


the sereen are your own children, 


laughing and rollicking... every smile, exery gesture as real as life itself. 


Developing by Eastman experts is in- 
cluded in the price of the film. Your 
reels come back to you promptly, ready 
to show ia your ho 
Stop in at your oxiak dealer's 
and ask him about the Kodak 
Model M. Kodascope projectors as low 
as $60. You can get a complete outfit, 
‘dak, Kodascope, and screen, for 
a small down payment and easy terms, 
if you wish. 


Mail coupon for free 
HOME MOVIE BOOKLET 


Exsruax Konak Comrany, Rochester, New York 


sme how ean eaily make my own movies 


Ci. 


C iné -Ko dak Simplest of Home Movie Cameras 
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Tints for Repairing Your Car 


lg 1 How to attach hand crank 
nd save: time tn djunting: conn 


"ANY jobs around a car make a 

places at once, Adjusting con- 
necting rod bearings is one of them 
hecause it is necessary to craw! out from 
‘underneath the car every time you want 
to tum the crank to a different’ position, 
Fig. 1, above, shows a simple way to turn 
the eranke and remain under the ear. Get 
an old steering wheel and fasten it to a 
spate hand crank 


Puxctures are hard enough to locate 
‘without having to spend time doing the 
job all over again if you happen to loose 
the place. Fig. 3, beloy., shows an easy 
‘way to prevent “losing” the hole and at 
the same time deflate the tube. Stick the 
end of an old oil can spout throush the 
puncture. 


= 


Fig: 3. When » puncture is found ina tire you 
rep ie located with as oil ean speak, 


old steering wheel 
rod Bearings. 


Wats a valve spring breaks, 
the broken pieces (umn into 
each other and no longer exert any pres- 
sure on the end of the valve stem. While 
the correct cure is replacement, in an 
‘emergency an ordinary washer can be used 
to keep the two portions of the spring 
apart as shown in Fig. S, at the right. 


Frc. 2, atthe lft, shows a good way to 
repair a ‘gasoline or’il pipe line that has 
serine oak ox che Uae 
sandpaper the surface of the pipe down to 
the bright metal for a half inch each side 
of the leak. Then wind radio bus wire or 
No. 14 bare copper wire loosely around 
the pipe to cover the polished portion 
Flow solder over the wire and pipe. 


Wen air pressure fails to clear out 


clogged oil lines try the method shown in 


red 
fo. wie, with chisel shaped 
End ioserted and then eotated. 


Old steering wheel with hand crank attached 
saves crawling from under car while at work— 
Welding rod can be used to remove broken axle 


POPULAR SCIENCE MONTHLY awards each 
month a prize of $10, i 
space rates, for the best 
ists. This month's prize goes to H. P. 
Swope, Danville, Pa. (Figure 4). 
butions are requested from all auto mechanics. 


addition to regular 
fea sent in for motor- 


Contri- 


| 
Te Whe 
SS et 


Fig. 4, at the left 
ble wire, preferably piano wire, and grind 

‘end chisel shaped as Stone 
the corners to prevent it from cutting 
into the pipe at the bends and use an 
electric drill or a hand drill to rotate it, 


‘Take a piece of flexi- 


‘Tae method of removing the remain- 
ing portion of a broken axle 

asso” of wire has been 
previous number of Porvtar Screxce. 
Mowry. In many cases the axle breaks 
off so short that the “lasso” can't be 
used. Fig. 6, below, shows a way to weld 
a rod to the stub so it can be pulled. An 
are is drawn and then the welding rod 
jammed against the axle stub as the 
switch is opened. 


Gree 
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NEW 


Book 


for Tool Users 
“THE DISSTON SAW, TOOL, AND 


++ + senTFREE 


FILE MANUAL” 


Just out! ‘The most interesting, 
most helpful book ever offered 
‘rithout charge 10 tool users. Full 
of information to make your work 
with tools better and easier. 

Tells how to choose and use cir- 
cular saws, band saws, hand saws, 
rip saws, back saws, coping saws, 
compass saws, etc., and how to 
sharpen your saws. It shows how to 
adjust, operate and refit saws for 
electric home workshop outfits. 


This new book also tells and 


© This seal on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 
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shows how to select the p 
or hack saw blades for any job: 


to hold the work; and how to use 
hack saws and files most efficiently. 

It explains the correct way to 
sharpen and use cabinet scrapers 
for finishing fine woodwork, and 
how to use levels, bevels, gauges, 
squares, ete. 

‘This new Disston book with 229 
illustrations is worth dollars to any 
‘one who uses tools. The coupon or 
a post card will bring it promptly. 


DISSTON 


‘The World's Foremost Saw Makers 


an 73 the Rew "“Diston Sam, Too, 
e Manca jot published, w 
felis 'and shows Now to choose, use ‘and 


Name... 
Address. 


BETTER SHOP, 


f 
METHODS 


LD BILL couldn't hon- 
estly say’ he was looking 
forward to playing host 
that afternoon, but there 

‘was no escape. A. group of ent 

neering students from the State 

University. would be in shortly 

to look around. ‘They were mak~ 

ing the regular yearly visit to a 

carefully selected list of shops 

‘and factories with the hope of 

learning something that othervise 

could not be taught—Just how 
the country’s work was done. 

"Too bad they hadn't. picked 
another time, Even a veteran of 
Old Bill's machine shop experi- 
‘ence has his moments of despair, 
‘and early on the morning of this 
chilly day he had encountered 
fas hard a. problem as any he 
could, recall. For a while he 
thought he had for once spoken 
too hastily in saying just when 
hhe would get the job finished. 

large cast-iron pipe fittings had 

the power house of one of the 

plants in town. No one had been hurt 

it there were no similar fittings within 

two hundred miles; and even if they were 

replaced, exactly the same accident would 
n again. 

uly, a job to try Old Bill’s powers. 

No wonder he sighed at the thought of 

‘entertaining visitors. He was still wres- 

ting with the problem and discussing it 

with the plant superintendent when Pro- 
fessor Robinson and his boys made their 
appearance. 

"Good afternoon, Mr. Robinson,” Old 
Bill greeted his friend, “I see you have 
come to look us over again.” 

"Yes, just a few of us. We drove up 
this morning, but there are only five of 
the boys with me, so it will not be such 
1 crowd in the shop.” 

“Tevet tire of showing people what we 
are doing,” Old Bill aseured him, "espe 
cially when it is someone who is really 
interested and knows what it is all about.” 

“These boys are genuinely interested in 
machine shop work, I am sure,” the pro- 
fessor returned, “for we have just lately 
tbeen working hard in a class of machine 
design, which is something you have to 


the boys stood by and watched th 
the provess, which coasisted of heating 


now a great deal about these days.” 
‘Old Bil led his little group of visitors 
fut into the shop. He felt that it was 
just as well to let them look about for 
themselves at first. After about half an 
hour, however, the entire group assembled 
by mutual consent in the blacksmith shop 
where a large piece of pipe was being bent 
“Hee isthe sre of Job that keeps me 
scheming all the time,” Old Bill explained 
to the professor. “It is not the sort of 
thing that we can do best, but one of the 
occasional jobs that we must tackle, We 
fre making that pipe bend because some- 
fone failed to look carefully. enough into 
his design a few years ago. This morning 
some fittings broke at a local steam plant 
because everything was too rigid and no 
provision ‘had been’ made for’ expansion 
When the steam heated the The 
result was an accident that ‘might have 
injured or Killed someone. We are mak- 
ing this bend to give some feaiblity to 
the pining in order to prevent another 
accident.” 
Old Bill paused while his mechanics 
apart te feos en ths sts of ie Boe 
to form on the side of the pi 
‘this isa method of bending large pipe 
that we sometimes use." he said, address- 
ing the students. “We do not fill the 
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Old Bill Bends a Big Pipe 
and Does Some Welding 


By JAMES ELLIS. 


1 wo mechanics I 
‘ibe, bending ft 


hop, O18 Bil 
ine 


pipe with sand, but depend on careful 
fontea to keep the pipe section round as 
the work progresses. AS you sce, the equip- 
ment is simple. ‘The pipe is heated with 
the torch at the point where the bending 
should be done, ‘and. the chain. block. is 
taken up a litte. Then another portion 
of the pipe is beated to make more of the 
bend, and the chain is taken up again, In 
ase there is any flattening oF buckling 
of the pipe, it is carefully hammered out 
a the work progresses. It may not be as 
quick as having’ a furnace for heating the 
whole bend at one time, but itis a method 
that can be used in a’'shop such as this 
where the equipment is imited.”| 
students were quick to’ grasp 1 
“They saw bow the 


details of the method 

pipe was anchored to the floor and 
ported on blocks so that is was accessible. 
‘ne: of them pointed out that the same 
procedure could be used if the pipe were 
tn the floor, but that it would hot be as 
convenient to. work upon, 

worth noticing,” Old. Bill 

continued, “is that we heat the outside of 
the bend ‘hottest, so that the metal will 
stretch on the outside rather than com- 
press on the inside, In that way we avoid 
Inost of the wrinkles.” 

‘Not far from where this bending was 
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Starretts 


= 


for your plane! 


Wherever a job requires ac 
rate measurement — whether 
it’s the roof of a house or the 
balance-staff of a wrist-wateh 
or the wheels of your coach- 
model — you'll find a Starrett 
Tool that seems made-to-order 
for it. 


There are over 2500 different Starrett Tools, 
They handle measurements between 0.0001 
inches and 100 feet with unfailing accuracy. © 
They handle scores of different kinds of 
measurements. 


Send the coupon for a copy of the big Starrett 
Catalog No. 25 “W”, that describes and prices all 
of these tools, shows how you can use them 
to do better work faster, 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signiGes the approval of the INSTITUTE OF STANDARDS, See page &. 


10t 


being done, a welder was at work making 
up a steel pipe manifold to take the place 
of the cast Stings. (These ae ha 
trated in one of the accompanying draw- 
ings.) Old Bill pointed them out. 

“Those cast-iron fittings are the things 
that caused the trouble,” he said. “They 
could not stand the overstrain to which 
they had been subjected, and finally they 
gave way. We did not have anything to 
replace them, so we are making up a man- 
ifold of steel pipe and welding on, steel 
flanges, which will be a better job.” 

“Do 'you have to use the electric welder 
to make a joint like that?” one of the 
students asked. 

“No,” Old Bill replied. “You could use 
either an electric weld or a gas weld for 
stel pip.” 

‘The keenly interested group spent some 


‘The cast-iron Stings and the welded unit 
GU see! pipe that was made to replace thers: 
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time watching the progress of the work on 
the new manifold and observing how the 
steel flanges were being welded in place, 

Finally, the tour was at an end. Old 
Bil felt content; he was satisfied now that 

promise about finishing the work in 
the shop would be kept. 

Mr. Robinson said, “I am very. glad 
that we came today, for I don’t know 
when we could have found anything more 
instructive. I am especially pleased that 
‘the boys have seen the welded piping, for 
T have been telling them lately that ‘that 
is a very modern development, and I 
wanted them to see some of it. 

“In these times the work goes to the 
man who can get it out at the best cost, 
and we have to keep up," was Old Bill's 
final comment as The waved good-by to 
is vistors. 


Two Low-Cost Methods for Blanking Sheet 


Metal Parts in Small Lots 


How duplicate pieces can be shaped 
quickly and inexpensively in the 
shop having only limited equipment 


By HENRY SIMON 


W: 


t month (P.S.M., Mar. ’31, p, 106), it 
will sometimes be found that grinding is 
1 better way’ of producing the final shape 
‘han milling z 

‘The shapes suitable for grinding are 
those which require the removal of a small 
amount of metal and do not call for very 
sharp comers, like the examples at A, Fig 
4, Grinding is an excellent way to finish 
filed oF shaped parts, 

‘The secret of success with such form- 
gerinding lies in being able 
to dress the wheel quickly 
and with dependable accu- 
racy. A simple tool for 
doing this is ilusteated at 
B.A regulation diamond 
tool a is clamped in a cast- 
iron stand 6 so as to bring 
the point of the diamond 
and the point of the foot 
of the stand exactly in line 
vertically, ‘The wheel tem- 
plate ¢, shown in detail at 
C, is made from soft steel 
to the accurate wheel form 
desired, and is clamped in 
the T-slot of the grinder 
table ahead of the vise that 
holds the work. To, trim 
the wheel, the table is run 
forward ‘and raised to 
where the diamond point 
is horizontally about in 
line with the wheel center 
as at D. All that is nec- 
essary then is to run the 


trimmer along. the template, 

‘The wheel can be retrimmed 
with the assurance of complete 
accuracy in a few seconds, It 
must be remembered, however, 
that unless the diamond point 
is exactly in line above the point 
of the foot as shown at B and 
the shape of both is precisely 
alike, the result cannot be cor- 
rect.’ A. try-square should be 
used to adjust and set the dia- 
‘mond point as at F. 

Tt goes without saying that 
no sharper commer than the 


When used with the 
mn ig 3, th 


radius of the diamond point can be pro- 
duced. On the other hand, $0 long as 
these conditions are fulfilled and the trim- 
mer is held down fat, no special care is 
needed in guiding it, 

‘With all the methods heretofore out- 
lined, there still remains a large demand 
for a regular punch and die so cheap to 
make that it will pay to make them for 
even a few hundred pieces. And it can be 
done, provided the parts are of thin metal 
and are not harder than a mild shect steel. 

‘A set of tools of this kind is shown in 
Fig, 2, The remarkable bout it is 
that both the punch and the them 
selves made of sheet metal, the thickness 
varying according to the work required 
of them. A good material is “ground flat 
stock,” which is a flat tool steel sold by 
several large toolmakers ready ground to 
size in any thickness up to 34 in, and in 
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A 
Recognized 
Standard of Accuracy! 


WHEN a mechanic purchases a Brown & 

Sharpe Tool he does not demand proofs 
of its accuracy. He knows that if this tool 
has measured up to the Brown & Sharpe 
Standard of Accuracy it has passed tests so 
rigid that he can haye full confidence in it 
for his daily work. 


For over 80 years craftsmen have depended 
upon Brown & Sharpe Tools for all types of 
precision measurements. The unqualified 
acceptance of the Brown & Sharpe Standard 
of Accuracy by such a group year after year 
is your assurance of absolutely reliable tools. 


Here are a few of over 2300 
useful Brown & Sharpe Tools, 


Filler vod Radia Gage 


Dept Psy 
Met Con Pro 


widence, RL U.S. 


Blades are double 
indigoaves alt of ate noe ore 


Brown & Sharpe Tools 


“WORLD'S STANDARD OF ACCURACY” 


wal of the INSTITUTE OF STANDARDS, See 


lien the 
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which it is firmly fastened by screws b at 
the rear end only. The forward end 

trudes over the front edge of the block 
to form a handle. Screwed to the die is 
the sheet metal stripper c. The spacer d 
may be either a plain block, as shown, or 
it may be extended into a stock guide.’ In 
‘metal of any thickness, the check screw ¢ 
prevents the die from’ being raised more 
than enough to allow the blank to be 
knocked out, if the pull of the stock on 
the stripper ‘should be too much for the 
hand. In that case, a tap with a hammer 
‘on the handle frees the punch of the metal. 


TT HE punch fis shown in detail at B. It 
isa piece of somewhat thicker fat stock 
carried on the face of a regular punch 
holder, from which it is distanced by a 
roughly shaped, soft steel spacer ¢. The 
die should be given a generous clearance, 
about 2° to 3° on a side, as shown at C: 
‘A small die of the same kind, made with 
‘1 fat-stock base and showing all details, is 
illustrated at D, 

Dies like this should be used under a 
ferew press ony. ‘The right hand works 
the spindle, while the left operates the 
die, “As the spindle descends, it. blanks 
‘out the piece and pushes it down upon the 
surface of the block. As the spindle rises, 
the die is held down with the hand to pre: 
vent it from jumping up under the pull of 
the metal against the stripper. When the 
punch is clear of the metal, the die i 
raised enough to allow the blank to be 


pushed out with a strip of 
fiber or sheet metal &. It 
is then allowed to drop 
back, and the cycle is 
repeated. 

tite Slowey Gan pence 
a little slower ct 
ing with regular tools, it 
still very fast. compared to 
any other method. On the 
‘other hand, the tools are 
Quite inexpensive. Punch 
die, and stripper are easily 
and quickly made, Because 
there is solid metal all 
along under the die, the 
strength of the die is much 
freater than might be 
thought. 

‘A convenient thickness 
for ordinary work is 34 in. 
for the die, and about. she 
in, for the punch. Con- 
trary to ordinary practice, 
the die should always be 
drawn to a purple oF blue 
temper, and from 50° to 
78" F. softer than the 
punch, as indicated at C. Ample metal 
Should be left around the hole in the die 
to prevent bursting and cracking. Clear- 
ances are the same as in ordinary die prac- 
tice, and the work is of the same quality. 


This article concludes Mr. Simon's dis- 
cussion of blonking sheet metal parts 


POPULAR SCIENCE MONTHLY 


Fig. 2. Punch and die of 


Tad eve press 


as 


OLD BILL wou! 


they have found of value. 
fer short 


letters to “Old 


timesaver in hammering forgings, 
welding on the anvil, and in driving 
hhome keys and bushings. 


‘The most important job in the shop 
‘of no importance if you are too 
important to cobperate with others. 


When using a tungsten-carbide tool 


Two Minutes’ Shop Talk with Old Bill 


like to hear from his 
readers regarding machine shop kinks that 
He would pre- 

tters of about 300 words, illus- 
trated with sketches or photos. 
Science Monthly will pay $3 for every 
letter published, with an extra allowance 
for each photograph used. Address your 
ill.” Popular Science 

Monthly, 381 Fourth Avenue, New York. 


Popular 


never stop the 
machine without 


forcing it 


the quenching in. water. 


Oxygen and acetylene tanks should 
be well braced if they are to be used 
or stored in an upright position. 

A food press or drive ft demands 


that ‘the hole be bored or reamed 
‘with painstaking accaraey. 


HOW TO MILL SMALL, DEEP 
CAVITIES ACCURATELY 


NEEDLESS spoilage inthe construction 
cof die-casting and forging molds can 
be eliminated if the machinist who is 
assigned the job understands a few kinks. 

Let us say, for example, that it 
required to sink a small circular cavity 
into a die block. A mechanic who is unf 
miliar with this type of work will, in most 
cases, make a special tool that is 0 nearly 
the same diameter as the cavity, allowing 
only for hand finishing after the milling, 
With this tool in the miller he will try 
‘without any further preparation, to sink 
the tool in the die only to find that the 
work on completion is so rough and out- 
of-round that itis useless, 

The first step in work of this kind is 
to make the special tool considerably less 
in diameter than the desired final dimen- 
sion of the cavity. Also, the tool should 
bbe stoned after hardening in order to insure 
a smooth finish on the work. Set up 
the die block in the vertical ‘miller s0 
that it cam be revolved; then carefully 
center the cavity to be milled, and drill 
‘a hole smaller than the smallest diameter 
of the cavity into the block to the desired 
depth. With this preparation, the form 
tool, which is less than the finished diame- 
ter, can be sunk into the block without 
Aificulty. By revolving the work and using 
the cutter sideways, it is possible to finish 
the cavity to the exact diameter. 

‘A small mouth blowpipe can be used to 
{ree the cutter of chips —F. GLowzEwski 


‘To r1xp the length of travel when milling 
a spiral slot, wrap a flexible piece of strip 
stock of the correct width around the 
shaft the desired number of turns, 
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at 300 Miles Per Hour 


sevwell, Curtiss test pilot, Mies all America’s most exacting shops because 
Is of new sbips that ever flew before. they have so many improved. features. 
‘the famous “Hell Diver” in which These Sete conslat of blade seith square 
nd downward for oad’ or stock,” protractor head and 


center head. The tempered blades are 
machine divided, markings. being most 
legible, “Lufkin Squares have ‘4. in. 
ie that carried his pre- longer bearing ton the stock, ond 
airplane design cach surface. tn ‘ground, polished. and 

Tapped, The vauare head’ has square, and 


‘For example. io termines the center of all cylindrical work, 

‘shove we sce Johns ‘The arms of the center head, ground to 
hats equal len and on 

reatly increase the range 

aking posible cera, 


da a 

e Eeieeoe 4 
tion in final assembly oiher tool made for mechanics. You. can 
Tine. fn ‘making fying safe, ‘e Lufkin at a glance by the distine- 


ear gk atone 
renga Lines Goctueta soraviaad ns Hees Sc 


aie, Bill Geo mell'at For accuracy, improved design and construction, finer finish and balance—demand 
the controls, 


tate [UFKIN PRECISION TOOL 


me [urvan fpuce C0. Sacinaw, fficn. 


106 LAFAYETTE STREET, NEW YORK 
‘and WINDSOR, ONTARIO 


Send for this FREE CATALOG 


No. 635 
12 inch 


| THE LUFKIN RULE Co., 
Dept. D, Saginaw, Mich, US.A. 


Please send me Lufkin Catalog No, 6. 


MANUFACTURERS FOR OVER 45 YEARS 
MEASURING TAPES—RULES—TOOLS 
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You Can Make 


Better Joints 


with the aid of this book and 
ATKINS Silver Steel Saws! 


Ih you're not satisied with your skill in do 
inery, let the author of this new ATKINS 
aw Book for Home Craftimen show you the 
correct ea ways to elt and Re wood Joins 
He besins withthe simple lap and butt 
tyosh and then takes up rebbeted, groove 
Secor mitre, mortise and tenon, dowel, doves 
tal se, matched snd eoped joints His clesr 
iagremt and tep-Oy 
Step instructions will 
toon help you make per- 
Fecv'iting Joints on ony 
project you may tackle. 
Joinery is one of many 
subjects covered in ht 
book: sso deals with 
Ramting ethop. elect 
ing your tools schoor- 

ing shop machines « 
building your. bench, 
took box of cabinet» 
Where to: get, 200 job 
Plans.» sherpening 
Our Sas = Books fot 
om ome tien" nd 
vit Ciewer 9 n. Fnally, you come 
Perr 7 to lity pictures of the 
Keedina “Siver Steel 
Seo rd Son fot, 19 
you can check up your 
hop tools, and piel any 


Arete, Del Sou 


TEC. 
Vand Company 
1 at So ios 
[ tenon 
encore a dine 


1 Street. 
i — 
I My dealer is 
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A Multiple Bird House. 


to which you can add as many little 


one-family apartments as you find necessary 


By 
WORKLEY 


JOHN ©, 


units are so shaped that they can be added 
at the top, bottom, or sides, ‘They are 
best fastened to a board or building wall 
bout can be mounted on a roof if desire 
Each unit in itself is a small, singl 
roomed bid house. The size depends 
somewhat on the kind of birds you expect, 
to entertain, Since wrens are 


among the most popular, the dimen- 
sions given here are for a unit 
accommodating birds of that size 

The outside’ dimensions of each | 
unit are approximately. 314 by 314 
by 5 in, Wood 14 in, thick is used, 

seven pieces being required. | 

In cutting the material, it is | 


house with iwenty-four rooms and 
have it occupied all season by a 
single pair of wrens; of erect a 
jone-room bird bun- 


galow, and have a 
half-bundred —anw: 
fous nest builders 


fight, for its posses 
Such difficulties 
may be avoided by 
building a bird house 
‘made up of 

its—a kind 
‘of add-a-room apart 
ment. If you think 
that the bird popu- 
lation in your yard 
is going to be small, you 
need put up only ‘two, 
three, or a half a dozen 
units. Then, if you find 
that “there is a great 
inrush of tenants, you 
ly add as many more 

as necessary. The 


ach unit consists of seven pleces of wood mailed 
‘The top and berm pleces are set ata slight downward angle 
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siderable number of units at one time. 

‘The sidepieces are each 314 in. wide 
and 454 in, long, The front board, which 
has a ‘in. hole bored about 234 in. from 
the bottom (measured to the center of 
the hole), is 354 by 4% in. ‘The back is 
3 by 4% jin, and the top and bottom are 
3% by 4%4' in. Both the roof and the 
bottom slant, downward at a slight angle 
about 254°—from the horizontal, the 
oof so that the water will drain off, and 
the floor so that one unit can be mounted 
‘on top of another. Therefore, in cutting 
the sidepieces, make the ends on the 
necessary bevel. 

Finally, you will need a piece 344 in. 
Jong and % in, wide, with one edge 
rounded. Placed along the front edge of 
the ledge formed by the projecting bot- 
tom, this strip provides a convenient perch 
for the bird residents, The front board, 
with the hole, covers the edges of the 
two. sidepieces; the back is inserted 
between the sides. 

Nail. the pieces together. with small 
brads, and leave them unfinished. Paint, 
‘when’ used on bird houses, docs more 
hharm than good because its odor often 
keeps birds away. 

‘You can fasten the houses to a vertical 
surface by nails driven at an angle along 
the edges; or you can mount the units in 
rows on a roof or a platform surmounting 
a pole, Usually, however, a sheltered 
place, such as a point beneath the eaves 
‘of a building, is preferable, 


DYEING PAPER FOR USE 
ON MODEL AIRPLANES 


MOS? del airplane enthusiasts have 
experienced difficulty in coloring the 
Paper covering of their models. | Colored 
opes are fairly satisfactory, but they 
have a tendency to show streak 

T pour hot water into al 
fa depth of about 34 in, and dissolve in it 


‘The pa 
by" dating ete a 
Way filled with dye 


some ordinary household dye of the 
desired see Hoe rT C no of 
per on the surface just long enough to 
Become’ soaked, aftervards hanging them 
up to dry with the aid of spring clothes- 
pins.” The paper is very wrinkled when it 
is wet, but it dries out all right, and then 
Tiron it flat. Tt is best to dye long, nar- 
row strips and do a number of them at a 
time’ so" that they will all be the same 
shade—James J. Dovtr, Je. 


easier to make enough pieces for a con- 
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The three types of men 
that buy fF 


this tool 


YANKEE" 
Racha Shier 


‘Witshitterdown, 
Wea hese Mae 


er—mechanie or 

handyman,who ap- 
preciates finish and 
precision in toolmak- 
ing, and takes pride in 
ownership of fine 
tools. 


EF the tool 1oy 


thought he did not 
need another bit brace 
until he saw this 
“YANKEE” Brace, at 
his tool dealer’ 


Next, the thrifty euse 
tomer who is careful 
to put his money into 
long-run values—in- 
sisting that best is 
cheapest in the end. 

‘Then, the ambitious 
worker who sets up new 
standards of speed, ac- 
curacy, quality,and hui 
out the most efficient 
tools to be had, 

And there is a fourth, 
who may be any one of 


No.2100 Test: Holds 


43" rounds 
square (across corners). Four 
igor: 8 104 12 Msineh. Pricey 
10.inch sweep, $8.20, 


“YANKEE” Bit_ Extension 
No. 2150 


‘it bed in socket, No 
Jas! Nothing 9 break 
‘jam, Bit ean omen 
fa work: cant pall ot 
ot eke Fie any 


the three: The man who 


~ ma AYYANKEE?” on the tat you buy means utmost in quality, effclency and durability = —* 


North Bros. Mig. Co., Lehigh Avenue, Philadelphia, U. S. A. 


et SS cribttae Reretceean Gtnihaltet Ritewaiees, Rate 
SR eee 


a oo) 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, See page 8. 


no 


Metal 
Reaming 


more important 
than ever 


SPLIT, thou- 
sandth accur- 
acy in products of 

moderate costealls 

for long wearing,ac- 
curate reamers and 
other metal cutting tools. 


MORSE tools fill the need, 
They are accurate, Jon} 
lived, uniform — conform- 
ing in every way to mod- 
ern production standards. 


A Souvenir 
watch charm 
for you 
XE you will sand in the cou: 
ot we aha be Jad to send 
ou recofcharhe ministre 

fONSE: tril watch charm 
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Address 
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Fig, 1. Hos 
fodel airplane wing. ‘The scale should be at right angles to the 


before Tips on Covering the Wings 


N THE construction of a wing for a 
model airplane, the builder has from 
four to seven important steps to con- 

sider, These are design, size 

dihedral, sweepback, covering, 

Some wings embody all these poi 

others may, or may not, have camber, 

dihedral, oF sweepback, 
Any plans from which a wing is built 
will show these various points; or, in the 


case of an original design, the builder must 
decide on them before actual work i 
Design has to do with the type of frame 


construction used to gain any desired 


Covered. ‘The slae refers to. the length, 
‘tidih and thickness of the wing. Camber 
nib camber,” indicates the curve of the 
wing fron ts lead- 


ing edge. 
Dihedral, or “di- 
hedral 
usually 
in incties 
distance 
wing tip_above a 
level surface upon 
which the ce 
portion of the 
rests when in 
ing position. 
correct measure- 
ment of this di 
tance, both wing 
tips must register the 


ig double-surtace wing, ext 
fe wider thas twice the wing width 


of Model Planes) 


By EDWIN 'T, HAMILTON | 


height above the 
term: "sweepback 
miuch as it means the distance 
wring extends b 
This is tieasured {rom a straight line pa 
ing through the leading point of the fe 
and registering an equal distance 
from both wing tips. ‘The distance must be 
taken at right angles (o this extended line. | 
Its usually given in inches 
The simplest way (0. understand the 
onstruction of a wing isto build one, and 
wrth this mindy tHe water wil detmon- 
rate each step taken during the constrac- 
tion ‘of one. For completetesy, the: wing 
we are about to make Wil have all seven 
features in its make-up, 
Tet us choose one of the many frame | 
cn this subject ( 
SM, Feb. 31, p. 
Tig), A close stady 
of the working 
plans, from, which 
Working, ives the 
proper width 
Yength, and thick: 
ness of all spark, 
ribs, ‘and leading 
En traling edges 
The desired rib 
Camber i shown in 
the plan, of the 
tbs, so that. when 
they are cut to the 
wre saps, the | 
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Fig. 5. Applying dope to the bottoms of the 
Tending and alive and 


camber for the entire wing i also obtained. 
Cut all parts to size. When finished, the 
first three steps—design, size, and camber 
—have been attended to, We now con- 
sider dihedral and sweepback. The former 
can be given the wing after its two halves 
have been assembled, but the sweepback 
must be planned before assembly. AS good 
construction requires the ribs to run g 
erally parallel to the length of the fi 
Tage, it will be seen that if this angle is 
obtained” after assembly, the ribs. wil 
Appear at an angle with the fuselage, 
‘which will greatly mar the appearance of 
the model 
se faai i arecptack angle withthe 
leading spar first. Measure the sweepbacl 
as shown in Fig. 1. Lay as 


Character, in tattered arms and massive body, 
marks the gentle giant of the dyke. So, too, 
does character endow with friendly life the 
mellow flavor of 


Oo” Briar has one quality that is 
rarely found in smoking tobaccos. 
‘While its fragrance and mildness appeal 
Fig. 7 1s covering « wing, he tem ae tO the taste of even the comparative novice 
IU Side ie eo sae ranks of pipe eicrane 


along one balf ofthe spar, with a rule run- ishing sparkle rae eagle seme 


hing from the straightedge at right angles; 
jie feoleg opp ep sear tm prt rarest to veterans of the briar. 


the spar to the en of the fst in such | This singular character distinguishes i as 
way that the outer end of the sec cscig wal Blend and wins Gicndshi 
will extend from the straightedge a dis- of hee 24 : 
tne (Geasred on che fle) eal fo sie pew more steadfast with every new AT 
twice the distance of the given sweepback. pipefu 

Now, if you place the center point of the 5 
spar on the straightedge and adjust the 


size 


| to ens of the spar so that they resister LINTTED STATES TOBACCO COMPANY 


RICHMOND, VA., U. S. A. 


m 


BUY 
PROTECTION 


WHEN YOU BUY 


OIL wewes 


Ordinary mineral oils often fall down 
‘on workshop jobs. Some “gum” very 
quickly. Some penetrate too slowly. 
Others give way at high speeds, and 
leaye working parts exposed to wear 
by friction. 

‘Three-in-One Oil is just right. For 
it is not an “ordinary” oil, but a 
scientific blend of animal, mineral 
and vegetable oils. It penetrates to 
any friction point instantly. It lasts 
Jong without gumming. And every 
time you use it, 3-in-One Oil does 
three important things. 

It cleans that old, dirty oil from 
bearings and all working parts. It 
lubricates. And it prevents both 
rust and tarnish. Used regularly in 
your workshop —on tools, motors 
‘and all high-speed equipment—this 
oil prolongs service; saves many 
a repair bill. 

‘Three-in-One Oil is sold by all 
good stores. Both handy cans and 
bottles. Write now for free sample 
and “Dictionary of Uses.” 


‘THREE-IN-ONE OIL CO., DEPT. 304 
130 William Street, New Yorke 
Factories: Rahway,N. J. Montreal, Que. 


3in- One Oil 


CLEANS = ONS - PROTECTS 
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‘an equal distance from the straightedge 
this distance should be exactly the 
required sweepback, 

The ribs are next cemented in place 


and the trailing edge spars cemented to 
them, If the wing structure 

wing tips, these should be 

When 

have been cemented, the joint of the 


two wing balves should be broken, and 

angle given the wing. Lay 

¢ Wing on a flat surface 

and raise the tip of the other side until 

it registers twice the distance of the given 
ral when measured with a rule held 

perpendicular to the surface as shown in 


Fig. 2. After the structure is thoroughly 
dry, test it again for 

proper dihedral and Fig. 31, 4 
sweepback the same 


r 
b 
b 


twice the 4 
(Fig. 4), but if it is to be 

covered ‘on one side only, cut the paper 
slightly wider than the width of the wing 
Only one side of the wing is covered at one 
time, and the paper is so cut as to allow it 
to lap over the tip, oF end, 

‘The third step is to apply clear dope to 
the underside of the wing along the 
leading and trailing edges, along it 
if any, and on all edges of its ribs (Fig. 5). 


Fg. 6 A final trimming ean 
paper slver the dope ie dry. 


tina ith water will ex 


‘The paper is now placed on a flat surface, 

and the wing laid on it while the ribs and 

spars are lightly pressed against the paper. 

Make sure that the paper adheres at all 
points along the wing, 

When the bottom of 

the wing is covered, the 


top while the paper is smoothed and 
stretched on its upper side (see Fig. 7). 
The ends are turned over the last rib on 
each end and held in place with dope, 
‘The excess paper is now trimmed. This 
can be done with an old razor blade (Fig, 
6) or a small pair of nail scissors, When 
the dope is thoroughly dry, a smail piece 
sandpaper should be used to trim the 
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wing properly (Fig. 8). This removes the 
tissue from the spars and gives the appear- | 
ance of neat, expert work. 

‘The wing’ surfaces of light endurance 
models: should not be doped. It. will be 
found that sprinkling the tissue with plain 
water (Fig. 9) will tighten the surface and 
give an excellent appearance without add- 
ing any weight, On extremely light models 
‘where the wing is covered on one side 
only, even this Water treatment should not 
bbe given, as the pull produced from shrink- 


| ing will ause serious warping. 


As for using dope on such surfaces, 
only a strong wing construction can with 
stand the pull from shrinking, and the 
builder must judge the strengih of his 
wing carefully before attempting such a 
finish. If the wing is of the necessary 
strength to allow a coat of thin dope to be 
applied, the water treatment should be 
given first, as this will smooth out all 
creases and allow the builder to flow the 
dope on the surface much more easily. 


HEN the wing is finished, it should 

3c carefully tested as shown in Figs, 
1 and 2, Warping caused by covering and 
doping often throws the light frame out 
of line, and any’ errors must be corrected. 
In Fig. 10 the wing is shown after one 
half has been covered. Its other side is 
now covered in the same manner 

‘A simple way to obtain the same angle 
on all Jeading, trailing, and inner spars is 
to lay them together and cut through their 
centers at an angle, as indicated in Fig. 11 
One cut is made through all spars at the 
same time; then one member of each pair 
{s turned over as shown, and the parts are 
cemented together after being measured 
for correct dihedral oF sweepback. 

Where the wing must come in. contact 
with a strut, a heavy rib may be inserted, 
as shown in Fig. 12 (the third rib from the 
end), ‘This strengthens the, structure at 
this point and insures it against breaking, 

‘A few simple wing structures are shown 
in Fig. 13 as a guide to the novice, It 
must be remembered, however, that when 
constructing any part of a model aitplane, 
no complete set of rules and regulation 
can be given to cover the work. 


In his next article Mr. Hamilton will 
discuss fuselage construction, 


WOODEN “WRENCH” TURNS 
STUBBORN WING NUTS 


a 


TUBBORN wing nuts on household 
appliances can be tumed easily with 
the aid of a wooden “wrench” made as 
shown. The hole in the stick should be 
drilled and cut to fit snugly over the wing 
nut, and the comers at the handle end 
should be rounded—W, H. Burzows. 


are YOU trying 
to entertain in a 
home that doesn’t 
look the part? 


Hiss it seemed to you lately that your 
friends aren't enjoying their visits 38 
they wed to? Have your dinners and 
ridge parties begun to lore some of 
their old gaiety and sparkle? Then i's 
time to look around. your houe— 
critically, as you would » stranger's, 
It your’ walls and woodwork have 
become drab, if your furniture ix 
scratched and dal, if your Hoors aro 
fearred and Iusteries, you have the 
wee without looking farther, Y 
imply forgotten how sensitive people 
are to surroundings. Who can be gay 
ina cheerlevs room? 

With Kyanize Lustaquik Finish you 
can quickly transform even the Teast 
attractive room in your house into a 
place of distinetion and charm. With 
ft you ean emsily make your home what 
you desire it to be—the perfect siting 
{or a happy time. 

Kyanize Lustaquik Finish is not only 
cary to apply, but dries dust(ree in 
one hour and hardens in four hours. 
‘This beautiful hard-finish enamel, 
ideal for refinishing furniture, i 
popular for giving new life to walls 
and woodwork. It comes in sixteen 
Ibeauifal colors to harmonize with any 
of your decorative sebemes, and can 
be applied equally welll to wood, stone, 
fla, oF metal.” Kyanize Lavtaquik 
Finish is unquestionably the leader in 
its fold. Boston Varnish Company, 
113 Everett Station, Boston, Mavs. 


emicico sonra 


Xyan (ze 


|LUstagums 
FINISH 


us 


Look 
around your 
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WOOSTER; 
BRUSHES 


Chosen for the = ee 4 


Leviathan 
8 


Below: Fig. 2. Four 
typer of curb boxes. 


Minor Plumbing Troubles 
and how to 
Overcome Them 


l.. old adage, “A stitch in time saves obtainable at hardware stores and often 


nine,” can well be applied to. the minor from grocers. 
house that Tf these attempts fail, it will be 


ve the plug (Fig, 1). Prod around in 
both branches of the trap wit 

length of heavy wire bent to for 
tthe end, or screw in the Aexib 
Whichever tool you use, remove it 
time to time to bring out the waste. When 
the pipe is clean, replace the plug and flush 
the drainpipe with water 


What is the best method of cles 
clogged trap ander a sink, tub 


iven a periodic cleaning, wat is the chief value of the street voloe 
find curb box from the house owner's viete= 


point? 
brushes obtainable are good To sh a serious emer 
‘enough to maintain the superb gency, should deve 


beauty of this palatial U.S. liner, 


lagawasht It is advisable personal inspec 


tion of the curb box pertodically 


rai tists werk the 


Thousands of master crafts-  d0Wn, thus forming a suction and 


men use nothing but Wooster eos S 
Brush ter every three or “T° 
ties the pe fe , 
ing paint ond hordware ous commercial desig cleaning sol- gel 
You'll know a genuine Wo vents may be used. These are iw 


stamped Foss-Set, guarant 
in anything—the 

bristles can'tcome out! 

THE WOOSTER BRUSH CO. 
Wooster, Ono 


Celeneaing #0 Years 
Brushmakine Proxrese 


Fig. 3. How a compress 


What can go wrens with a street 
Ecce and farb bos? 

[es 1 Curb boxes come in four vari- 

eties, three known as the "saddle 

tek Amborests eu pe amd st other os he 


siitg fepais ou usta’ “inclosed bottom” (Fig. 2), If 
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the box is of the open-saddle type S, Fig. 2, 
it may shift away from the valve stem 
through the settling of the ground and 
make it impossible to reach the valve with 
the key. A periodic inspection will reveal 
this and make it possible to dig up the 
Bround and replace the saddle over the 
valve, If the inclosed bottom type is used, 
little ‘trouble of this sort is experienced 


since the box is screwed fast to the body 
of the valve. Inspection also will reveal 
if any dirt, stones, or sticks have fallen | 
into the box and made 

reach 


impossible to 

the valve stem, These can be 
forked sticks or a looped 

snare made from heavy flexible wire, Be 

sure that the long key rod is where 

be found instantly, 


Uf the val 
it fail, 


A valve of this type never should be 
forced. If the valve tends to stick 
pour a little kerosene over the stem and 
the top of the valve and give it time to 
penetrate; then apply an even pressure 
with the key, 


ticks and all efforts to move 
at can be done? | 


How do you remove the top of a curb box? 


There are three types of curb box tops 
{in general use. ‘That shown at 1 Fig. 2, 
hhas'a center disk which is removable; 2 
hhas a cap that unscrews from the top of 
the box; and J has a bolt which, when 
loosened, allows the cap to be swung to 
cone side, 


How con the packing on a compression 
fancet be replaced? . 


If water leaks (rom around the sem of 
a faucet whe its turned on, iss nore 
indication tha the packing about the sem 
has become. worn and needs replacing 
First shut off the water supply and open 
the facet to relleve any presute that ay 
be present. Next, unscrew the packing 
fap irom the base’ of the faucet (Pip 3)e 
femmore the’ hurled nut, that ‘elds hs 
"ot" or "cold label in place, and remove 
‘the small screw that locks the handle on 
the stem, It fs now a simple matter (0 
| temove the stem und tbe pecking. A sub 
| fttute for regular packing can be made 
‘by rubbing a little lard or soap on a piece | 
| of cotton twine about n fost kag. cuit | 
iE into three pees, abd twitdog “os | 
Strands together, Replace the. packing 
put the cloth washer (marked C. I.) and 
the brass washer in place, and set the stem 
tack in the packing cap” By screwing the 
packing cap Bick ‘on the base of the faucet, | 
you wil Gring the packing and washers | 
its eke corter potion’ 


Is it wecessary to shut off the water supply 
‘when replacing the rubber ball valve in a | 
flush tank? 


No. the large float ball usually can be 
held in the off position by a milk bottle 
filled with water to. prevent it from tip- 
ping (see Fig. 4). Then the replacing of | 
the small rubber’ fush ball is merely a | 
matter of unscrewing the stem, removing 
it from the guide, and patting 4 new stem 
and valve ball in’place by a reverse proc- 
fxs, Special rubber balls, which come in 
two shapes, can be purchased at any hard | 
ware store—W, M, Burrenstsin. 


and try it o anything that you 
want to make, or anything that 
comes loose around your home, 

‘or office. You can doa piece 


or fix 
‘everything from wagon wheels to 
‘washing machines, with water. 
proof CASCO. And it's the sia 
plese kind of glue for amateurs or 
Sores sal sei ties 
watet of ler Te 
tnd proved the strongest adhe- 
sive kaowa. Used for years i big 
factories of all kinds. Now this 
fgreatest ofall glues is available 
{In small packages for everybody. 


Anything Glued 
With Casco Stays Glued 
—Permanently 


CASCO by actual test withstands 
3,800 pounds per square inch oa 
hhard maple(U.S.Government test). 
| Heat, frost, moisture caanoraffect 
CASCO. Giueseverything—wood 
nook ment sem, aden 

‘paper. It's easy now for you 
to do all your odd jobs with the 
same glue that expert craftsmen, 
cabinetmakers and carpenters 
find to be the strongest and best 

‘made. Just put your same 
and address on the coupon and 
sead it along with ven cents for 
this generous sample. 


Send 
This Coupon 
for 
‘Your SAMPLE 


Actual Letters from Men Who 
Sent for Samples 
Read about the Jobs they Did 


@ 


Stands the Strain on Wagon 


i 


It Tekes Waterproof Glue to Hold 


To Make Refrigerator Car 
Waterproof. 


eet 


Rickety Chair Made Solid 


Mistacale the eegand prs soho ere 


An Axe Handle 
Rofogeiaall 


(stamps) er wish le 
our trial package sf CASCO Waterptoct Gise, 
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‘Easily Built Model of the 
avel Air 


By DONALD W. CLARK 


ITH its streamlined fuselage 
cowled motor, and housed wheels, 
the low. Ts 


sof noteworthy 
modern aircraft 


THE CIGARETTE: 
15 MIGHTIER . 
THAN THE PEN.. ©: 


No thanks, Mr. Webster... 10 stock 
words today, OLD GOLD, the 
cigarette itself, tells its own story “Dean, al 
better than all the diction in the me complete whens, eter braciag wires are fasten! to the wing 
Gictionarys One pack's worth sis his hall; and gos tach bal to ene ss inestel 

more than a thousand words. 158 
vietories in 165 public taste-tests of 
the four leading brands show 
how convincingly even a few puffs 
tell OLD GOLD'S taste-winning, 
throat-thrilling story. Light up 
‘nd write up your own opis 


OLD 
GpLD’ 


CIGARETTES 


5 the amen: a ae 
NOT A COUGH IN A CARLOAD Md coer oromener settee tax ton el cnet oad otoned wong tors Stee 


2 special appeal for model manera because 
ny ights by Capta 


by 2 by 12 in. piece of of the covers, This will give you two com- 
1en cut it in two $o that each half plete wheels and covers, The tail units 
the proper dihedral before and the propeller are cut from thin sheet 

ice with brads. 


1 roms 
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j 
| BLUEPRINTS FOR YOUR 
| HOME WORKSHOP 


ASSIST_you in your home workshop, 

Porviar Sciesce Moxtity offers large 
biueprints containing working drawings of a 
number of well-tested projects. Each subject 
can be obtained for 28 cents with the ex 
ception of certain designs that require two 
fr three sheets of blueprints and are accord: 
ingly $0 or 75 cents as noted below. ‘The 


‘lueprints are each 15 by” 2: 


Popular Science M 
Fourth Avenue, 


ys 
York 

or blueprints, I have 
ich V incloe 


Send me the blucpri 
underlined belo% for 


dollars 


Airplane Models 
50,3650 
‘a 


i RouTube, wc 
in, Rise-olt- 10: Full Eee 
. uiniberche Mg | PROM 

nee Oa fy 


2.201 Blogs Stick | 
He: Sim Fatt Pane |oas. pe 
7; 30:n: Senpiane 

‘rome 


Ship ar Coach 


‘a, 20m, acing Vache 
saa" chow 


1. Sewing Tate [6462 Vinay toe 
Be ne “ror Me 
oe 

sk ah | ahh he 
HORE ar mae Marlwer 
1eeaeceeee 92. Bulvioore "Chipper 


108, sol ial Met 


1011012 Econer 


Senora | 


TX Dolls Furniture 
voi, Pie Ean 


Radio Sets 


103, One-Tbe, coattery| 


a. Tate ae 
‘her 
43. Four Tube (battery | 


‘ia 
114, ailane’™ Cockpit 


ae ‘Tas Contras 


Miscellaneous 


15. Workbench 
36 rig ted Play Ben 
30, Toa Catvnet 


0: Electre High Pow: 


38 Piorube Hest | 
Price 25 cents cach encept where atherwine meted 


bias ati a as wey 


City and State 


SHRILLS 
KDVEN TURE 
COME DY 


...In this New EastMAN Movie Projector 
that children run themselves 


KODATOY 


‘A MOVIE PROJECTOR FOR CHILDREN 


You'll be surprised at th 
bright, clear quality of th 
ies Kodatoy: shows 
c steady, flickerless 
projection, 
‘The complete outht— 
Kodat miniature the- 
atre with “silvered” sereen—costs 
but $12. Motor-driven model, 818.50. 
jor sold separatel 
yy leading Kodal 
+ toy or department 
store will be glad to show 
you Kodatoy. Fill out an 
mail the coupon for inter 
sting descriptive fol 
giving you more details about this prac- 


dren a gee 
entertaining. Insteuctie 
And such a barrel of fun 
for any boy or girl 

Kod wazingly sim- 
ple... entirely safe. Yet it's 
aan efficient_ movie projector— 
nade by Eastman, the world’s 
largest ¢ movie 
exquipment. 


‘There's a whole 
movie fi 
Airplane flight: 


talog of Kodaplay 
1s to choose from. 
Felix the 


Cat. Battle scenes. Sports. 


‘Travel wonders. Ad 
priced at 30 cents, 


yy uses 16 mm. safety film. Tt 
has a powerful projection Jews and three 
blade shutter. Framing is automatic. 
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| FEED ROD| | FEED ROD| 


JceareD HEA} HEAD) 


Easy 
Payment 
Plan 


$27.86 


a month 


IESE five pointsalone 
bring a new value in 
the small lathe. Built by 
LeBlond, a leader and 
producer of fine machine 
tools for over forty years. 


It enables you to purchase 
a modern high-class toolat 
low costand on easy terms. 


‘The Regal will bring you 
precision, ease of opera- 
tion, and unusual value 
per dollar expended. 


‘The lathe comes to you 
complete (with motor), 
ready to run—just plugin. 


The Regal shown here te 
10° (18" betwcen contort). 
Leute for $998.00 0.2. 


The cight-speed selective geared 
headstock makes speed chanj 
ing extremely simple. The feed 
vod takes the wear off the lead 
serew. Self-contained motor 
drive with mult 


Motor is mounted on leg, avoi 
ing vibration in headstock. All 
moving parts enclosed. Heavy 
bed is reinforced for greater 


rigidityandsmoother operation. 

‘The Regal is built in sizes from 

10° to 18", and prices range 

from $398.00 to $1144.00. The 

easy payment plan makes it a 
vestment. 


prices. of 
il by LeBlond. 


The R.K.LEBLOND Machine Tool Co. 
CINCINNATI, OHIO,US.A. 


‘The Re 


LeBlond Machine Tool Co. 
202 Regal Division, Cincinnati, Ohio 
‘Send ae fal etait othe Megat Line of Lelio Lathes. 


An End Table That | 


Strikes the Note | 
of Modernism 
By HERMAN HJORTH | 


HETHER placed beside an arm- | 

chair and used as an end table for | 

magazines and books or set 
against a wall, the modernistic table illus 
trated in Figs. 1 and 2 is at once a con- | 
Yient attractive, and easily made plece | 
of furniture. 

First, obtain the stock from a lumber 
dealer according to the bill of materials 
‘on the following page. Remember, how- 
ever, that the dimensions given are fin- 
ished sizes and that a small allowance 
must be made for width (about 34 in.) 


Fig. 1, Slempliciy, angular 


Slee amen™ neaces 


to get boards that are dry, ‘lat, and free 


from cracks or other defects, ‘These 
boards may be obtained in any reason 
able width and in suitable lengths. Tf the 
tend table is to be stained, T should select 
a wood like gum, which ‘has a beautiful 
grain and color and is easy to work. If 
it ig to be painted or lacquered, a close- 
rained wood like whitewood is prefer- 

All the boards should be sawed and 
planed to the exact lengths. Be careful to 
plane the ends of the boards true and 
square, otherwise a good joint cannot be 
‘obtained. The boards marked 4, B, and 
H should be ¥ in. longer than the finished 
dimensions given to facilitate the making 
of the joints on the end of each. See that 
boards C and D and boards F and G are 
‘exactly the same in length. 

Smooth both surfaces on all the boards 
with plane, scraper, and sandpaper. Lay 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, See pare 
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out all of the dadoes on all the boards, 
checking and rechecking the dimensions 
and placing corresponding boards side by 
side to sce that the spaces between the 
dadoes are exactly alike 

‘A dado is a groove cut across a board 
into which the end of another board fits at 
right angles, Since this joint must be 
tight, it is well to place the end of the 


erm layout fo 


‘board that it is to fit into the dado on top 
Of the lines to make sure that the dado is 
not marked too wide 

"To cut the dadoes, a beginner ean make 


the work easier by nailing a strip of 
wood on each side of the lines with fine 
brads. Saw down to a depth of §4 in. 
with a back saw as shown in Fig. 3, page 
120, The strips of wood will guide the 

uring a straight cut just inside 

down almost to the depth of the 
saw cuts, using a sin. chi da 
mallet. Hold the chisel with the bevel 
down, and cut from both edges toward 


le. Now adjust a router plane to 
ith of the cut and plane all the | 
adoes with this setting of the plane (Fis. | 
| 4). Set the plane iron exactly to 14 in. | 


Materials for End Table 


1 Side AL. 

Side Boeessseee 
shelves C and D 
Partition EB... 
Pieces F and G. 


Side H. 
2 Feet 1 

2 Backs K 

2 Drawer fronts 

4 Drawer sides 

2. Drawer backs. 

2 Drawer bottoms... 14 105§ 


2 Drawer knobs 
All dimensions are in inches. 
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He could shut his eyes 
if the selection is 


between 


NICHOLSON 


ond 


BLACK DIAMOND 
FILES 


UNNING along twin rails of quality, 
the work of Nicholson Files and 
Black Diamond Files satisfies the rigid 
requirements of leaders in every great 
industry. 
The parallel performance of Nicholson 
and Black Diamond Files is accounted 
for by the fact that each is the choicest 
product of the largest file organization 
in the world. 


Industrial buyers of files who must 
have the utmost in file value do not 
need to hesitate between these two lead- 
ing brands. Figuratively speaking, they 
can shut their eyes and select either 
Nicholson or Black Diamond Files. 


Ask your hardware or mill supply dealer 


NICHOLSON FILE COMPANY 
Providence, R.I., U.S.A. 


= > 


Providence Factory Philadelnhia Factory 
NICHOLSON FILE CO. G. & H. BARNETT CO. 
A FILE FOR EVERY PURPOSE 
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Don’t Be Lonesome— 


BeThe One 
Who Leads 
The Crowd! 


RE you the one in your crowd? 
AMD Syoatet Ripecs bxostcas ter 
oc age jo te one who ner med, wns 

ain par 
‘were’ the one in the center being adanced 
Ind envied? 


for tevortons* Lose Yo pi 
The Trarmontca! =e 
Easiest of all 
/\ Instruments to Play 
| And maybe tes 
harmonics 


ra isn't easy! Just read 
what Earl Dickerson of Minnesota 


to play the 


i 
playaharmonicn at any gathering 
Sr perty adda a fot to boy's 
popolarity.” 


Instruction Book Free 


‘Why don’t you send for the Har. 
monica Instruction Book, too? I 

FREE. Just fll in and send the 
‘coupon below. Besides telling you 


“It is positively svat to do, the Instruction 


amazing to obseeve the 
‘way Amerieahae taken to 
The ilarmonica, ‘The fret 
musical instrument T ever played was a 
inet Harmonica, [tis entirely natural 
that healthy younger should take to 
the Harmonica, and it will mot ou 
‘wittly becomes a 


‘Mail Coupon Today 
—See how easy it 
is to play. 


M. HOHNER, Ine. 
TIE, 16th St, Dept. 110-D, New York 
Da hic sw ply he Harmon. 
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——s af 
and again plane all the dadoes to insure 
fan even depth. 

Saw off the #4-in, projections on boards 
A, B, and H, leaving just a recess oF 
Tabbet on the upper ends (see Fig. 2). 

Sand all inside surfaces to remove any 
scratches and fit boards 4, B, C, and D 
together. If any of the dadoes should be 
too narrow, a little may be planed off the 
surface of the board that is to fit in the 


Fig. 3, Cutting a dado with the ald of to 
‘otpa tacked on av guides forthe back sum, 


dado, Do not attempt to make the dado 
Wider, and above all, do not use a file on 
the sides of the dadoes or on the ends of 
the boards. 

Put glue on the ends of the boards C 
and D and in the corresponding dadoes 
fn boards 4 and B and clamp them to- 
ether. ‘Test all comers for squareness, 
Adjustments can be made by moving one 
fend of the clamps up or down, as the 
case may be, Protect the finished sure 
faces with blocks. A homemade clamp 
such as shown in Fig, 2 ean be made 
from odd pieces of lumber, Next fit 
pieces & and F, put glue on the ends and 
jn the grooves, slide them in place; and 
then ft and glue boards G and #. 

The elued boards may” be retnforced 
with brads set below the surface of the 
‘wood, but this is not necessary when the 


joints ‘it, tightly and the gluing is. well 
one. When dry, all the edges should be 
smoothed with a plane and sandpaper, 
‘The feet are then made and scre 
place as shown in Fig, 2. 

If drawers are to be fitted between the 
boards D, F, and G, the space in the rear 


should be filled with boards K, especially 
it the table is to stand free, Each drawer 
consists of a front board, which first 
should be fitted to the opening the drawer 
is to fill, and two sides, a back, and a 
bottom. 

‘The front and the sides of the drawer 
all have a groove for the bottom. The 
front is rabbeted for the sides, and a 

| dodo is cat in each side for the back. 


‘These grooves, rabbets, and dadoes may 


be made as explained above if a motor- 
driven groover or a grooving plane is not 
available, The sides of the drawer are 
iglued and nailed to the front board, the 
ack is then glued to the sides, and the 
bottom is slid into the grooves and 
nailed (o the underside of the back, 


is recommended: If m 
no stain is needed unless a darker shade 
is desired, A coat of white or orange 
shellac, thinned with alcohol, 
applied. After a few hours this is rubbed 
down with No, 00 steel wool, and another 
coat of shellac is applied. "This also is 
rubbed with steel wool, aiter which the 
table may be finished with a coat of wax 
either liquid or paste. Instead of being 
shellacked and waxed, the edges and the 
feet may be given one or two coats of 
black lacquer. This will hide the joints 
‘and at the same time will also make a 
pleasant contrast 

If an opaque finish is desired, the piece 
should be given first a coat of thin 
shellac, After being rubbed down, this 
should be followed by one oF two coats of 
colored lacquer. Again it is desirable to 
finish the edges in a contrasting color 


WOODEN CANDLESTICKS 
OF MODERN DESIGN 


HIS low decorative candlestick is of 
the modern type. With the tall graceful 
indles now so. popular, it looks be 
1an the more usual type of candleholder. 
A pair of the candlesticks may be made 
of mahogany, gumwood, or walnut. In 
turning them the chief point to remember 


f) TURNED WOODEN 


‘A pale of candlesticks turned to this design 


| is to make them appear as 
possible. 

‘Stain them the desired shade and sll 
the grain of the wood with a good paste 
wood filler of the same color. Apply a 
coat of high-grade varnish, allow it to 
dry at least two days, and then rub the 
candlesticks down with pumice stone and 
| oil, The rubbing should be done on the 

lathe. After clearing off every trace of 
pumice stone and oll, give them another 
coat of varnish. Rub first with pumice 
stone and then with rottenstone to give 
a final luster. 

‘The protruding ends or centers, which 
I make a practice to retain until the end, 
are now cut off, and a 5j-in. hole is bored 


| in the top—Ricuasp Graves. 


‘AS to the finish, the following procedure | 
gumwood, | 
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BIRD HOUSE RESEMBLES 
A CUCKOO CLOCK 
| QUAINT asa cuckoo 
clock, this bird 
bhouse will provide many 
amusing moments. for 
children and adults 
alike, if it is hung at a 
gable end of house oF 
garage. 
‘The house can be 
built of odds and ends 
| of light boses or any 
| planed in, material, 
together with a dis 
carded small clock, two 
yards of cheap chai 
and six empty. spools. 
While the drawings give 
dimensions, they are the 
| maximum for this type 
of bird house, and it ean 
be built much smalter 
for wrens and other lit 
tle birds. The doorway 
which is 2 by 3 in., may. 
be modified to exclude 
undesirable birds by closing it from the 
inside with a piece of S4-in. board in 
which a hole has been bored. 
‘The chimney is merely a piece of blind 
| stop surmounied by two small dowels to 
give an old-world effect. Cover the exte- 
ior with outside white paint and then 
eproduce the half-timber design with 
strips of very thin wood. The scalloped 
barge boards at the edge of the roof cornice 
are two pieces cut from cigar box wood. 
‘The clock weights are made of spools. 
Each weight consists of two complete 
| spools and two flanges or lips cut from 
‘another spool, assembled as shown, 
Finish the’ half-timbering, the barge 
boards, and the supports in a dark stain, 
and paint the chimney dowels red. The 
clock rim and weights may be bronzed oF 
‘enameled black —Dox Hovstwoxrtt, 


‘The bied house, 


Amazing 


NEW TOOL 
VALUE 


An Automatic Push Drill 
in the Handle 
Eight Sizes of Drill Points 


y 
Pick out the ste 


drill you wa 
from the sepa- 
rate numbered compart. 


‘ment, Insert it in the steel 
jaws, 


Place drill point 
int hole. Pash 


have @ smooth clean hole 
in any wood. It can also 
be used in plaster, ‘The 
hhandiest tool ever invented 
for household use. Made 
‘ove of America’s lead: 
ing makers of fine tools, 
SHOW THISADTO YOUR 
DEALER AND SECURE A 
DRILL FOR $1.25 or if he 
hhava’t a stock yet, mail cour 
on to us and tool will be 
sent postpaid C.0.D. $140, 
Hundreds of household 
jobs formerly postponed 
will now be done neatly 


USE THE COUPON TODAY! 


‘lock bird house with suggested dimensions 


| 
Ose who has mot used masking tape in 


decorating with lacquer has neglected one | 


of the best aides in such work. Such tape 
is indispensable for striping with the brush 
and for shading with the spray gun. It 
sticks anywhere, yet can be peeled off 
without leaving any residue of gum or 
paper—C. E. Liner. 


Goodell-Pratt Company, Dept. S-4, 
Greenfield, Mass. 


Nothing wnder £2.00 ever bought wach « youd twa 
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the “Urge-to- 
Go” Gets You 


GO!— Go the man’s way, 
on the man’s steed—an Indi 
Motocycle, Leave the glass 
enclosures for your wheel-chair 
days, Now, while your blood 

and your heart sings, put 
thrill in your goings—ride a 
lean, lithe motorcycle. 

Let the wind tear at your 
hair, let the sun beat down on 
yout shoulders... . what do 
you care? A million miles in- 
vite you ..... a million miles, 
every one a mile of joy—at the 
lowest cost in the world. 
Valuable dealer franchises are 
open. « « « write for details be- 


fore they are snapped up. 


MOTOCYCLES 


fait 
1 QE isso1an MOTOCYCLE CO. | 
1 ONY b+ sorincrieip, mass. | 


V rrease send folder oo Indian Movocreles, 
1 My ase is. 


— 


Altering Doors to 
Get More Light 


SOLID, paneled ouside doors, which 
keep out the sunlight and often give 
the appearance of being excessively heavy, 
can be easily altered by substituting a 
sash and glass lights for two or more of 
the wooden panels 

‘The average door of this type is gener- 
ally from 13 to 2 in. thick, but the 
methods to be described can be applied 10 
a door of any thickness, ‘The first step 
is to examine the construction of the door 
and determine upon the method to be used 


in fitting the sash to it. Tt is obvious that 
if a sash 154 in. thick is fitted into a 154 
in. door as at A, B, and C in the 
at the bottom of the following page, 
Will project inside, but the same sash veil 
fit nicely in a 134-in. door as at D. The 
sash may be m: 
case a common sash molding 
but we shall assume that the 
to do the entire job himsel 
if he has a motor-driven workshop. 
types of moldings can be made, but the 
home worker can do no better than to 
2 bevel molding such as will 


rill, in which 
used, 


ill be 
ader 


‘The sash should be made of straight, 
well-seasoned white pine, whitewood, of 
redwood. Cut the stiles’ (upright mem- 
bers) E at least 1 in. longer than needed, 
the top rail F 1 in. wide, and the bottom 
rail G 2 in. wide. A sash thinner than 114 
in, will not stand the usage it will receive, 
nor will one large light of glass be so likely 
to resist the slamming of the door as will 
the smaller lights suggested. 

‘The middle rails H and the muntins J 
should be $4 by 144 in, and the rabbets K 
ascant 4 by ¥% in. to allow %« in. between 
them as shown, ‘The rabbets on the stiles 
and rails should be the same. The flat 
face L and the bevel M should be planed 
by hand, care being taken to see that, in 
all cases, the comer N is squarely oppo- 
site the comer K1, which will bring the 
distances O on H and J equal. 

Lay the pieces close together in their 
correct relation and mark across all at 


MORE MOTOR WEAR 
IN ONE START 


es 


than in driving 
ONE HUNDRED 
MILES 


Mf anyone accused you of running your 
motor without oil for at least chree 
minutes a day, you'd certainly deny it. 

But, asa matter of fact, you're probably 
doing that very thing—and your engine 
is suffering accordingly. 

Every time you step on the starter three 
minutes elapse before crankcase oil works 
up to your cylinder tops. During this 
time pistons grind cylinder walls~metal 
against metal—with no lubrication what 
soever. Your motor receives wear equal 
‘over ahundred miles of normal driving, 

TheCylolacor Overhead Oiler prevents 
this terrific wear by injecting a mist of 
effective, sure-flowing lubricating oil 
into each cylinder top with tbe first down: 
sward stroke of the pist 

‘The Cylolator makes starting easier. I 
stops carbon and valve knocks by keep- 
ing carbon soft. It saves your batteries 
—improves compression, 

The Cylolacor is attractive in design 
and durable in construction, Its oil bow! 
is protected by a chrome-plated case 
Aifmetal used in the Cylolator is highly 
resistant to corrosion. 

‘The Cylolator costs but $15.00 com- 
lete. We will gladly send you a book- 
Jet which explains by text and diagram 

the working principle of the Cylolator. 
Address Motor Improvements, Inc., 
557 Frelinghuysen ‘Ave,, Newatk, NJ. 


CYLOLATOR 


OVERHEAD OILER 
‘Made by the makers of Purolator—the Oil Filter 
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Tie: we ofthe new miuvonn 
DUPLEX brings» fal ppreiton 
st petal alee oe 
ool wi the oll els Bak oe 
Bind. 


ting, fastest 
blade they ever used. The fine 
tooth seetion of the new MILFORD 
DUPLEX starts the cut om the first 
stroke, andi iraight 
Hine precisely where you want it. 

In addition to fast, elean eutting of 
regular work, the MILFORD DU- 
PLEX cuts small sections, squares, 
angles or flat stock with equal ae- 


curacy at any angle. 
Um 
th 


rh 


MILFORD DUPLEX (Ait Hard) 
AM Pies DUPLEX (Ilan Teoth-Fenible Back) 


rerere CAsk for 
MILFORD 


‘The HENRY G. THOMPSON & 
SON, CO. | 


New Haven, Conn, U.S. Av 


once with a knife to locate the mortises 
P, tenons Q, shoulders R, and face comer 
N. Cat the rails to exact length and fit 
P,Q, R, and Ni of each joint. Make the 
coped (shaped) joints Son the top and 
bottom rails. Try the sash together dry 
to check for errors. Sandpaper all exposed 
surfaces of the molding and glue the sash 
together, being sure that it is perfect! 
square. When the glue has set, bore 36 
holes through the stiles and into the rails 

for about 154 in. 
and fit, dowels as 
at T. Smooth and 
sandpaper both 
sides of ‘the: sash, 
saw the ends of the 
stile flush,» and 
plane the edges of 
the sash to the ex- 
act, size. 

Remove the 
panel moldings 
from the old type 
‘of door, or care- 
fully trim to edge 
Von a modern 
door with a sharp, 
wide chisel. Re- 
move the panels 
by first cutting 
across the ends 
and then splitting 
them out if neces- 
sary. Replace the 
moldings U on an old type of door if 
possible; if too badly broken, provide a 
Substitute as at W, and fasten it with 
bbrads. The molded side of the sash should 
be on the side of the door which strikes 
the rabbet of the jamb as at Z. 

Fit the sash in place, fasten it tem- 
porary, and ft molding X., Remove the 
sash and set the glass with glazir’s poi 
fnd putty, if desired, as at. There will 
be less danger of breaking glass, however, 
if it is held in place with a 34 by 34 in. 
stop as at 2, cut in square; or with a bead 
(a strip with a rounded edge) as at 3, 
mitered at the corners, 


Fasten the sash permanently and paint 
being sure that all joints are well fled to 
resist dampness—Cuarurs A. Kixo. 
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[OWDY, folks! Station Woors sounding 
‘off over the National Crackwork, Here's 
food news for handy men, "Mr. Fixits,” model 


Toakers, and toy builders, Yessir! Don't get dis- 
‘couraged when you make mistakes. Juse mix 
Up a litte Savapran Crack Filler, press into 
‘lace, smooth of and go.on with theJob, When 
Jou paine it nobody can detect the repay 
Eause Savogran, Crack 
fd it doesn’t ring or show through the pane. 
‘put. Works like wood™can be sawed, 
oothed-—holds mails and serews firmly 
forget slong without 
“And ie comes in mighty 
ihandy for fixing loose castors, mending. fur 
niture, and hundreds of other repaie job 


SEND FOR FREE BOOKLET! 


SAVOGRAN 
CRACK FILLER 


WILL NOT SHI SHRINK! 


Th AMERICAN FLOOR SURFACING MACHINE C0, 


TTS EAST TO MAKE BIG SFARETINE MONEY 


S594, for oor free plan on bow to. make 
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FFOR many gener- 

ations andin many 
countries, American 
Screws have played 
an important part in 
building and repair 
work, Itis safeto say 
that the same will be 
true in the future, be- 
cause the nameAmer- 
ican Screw Company 
stands for quality in 
screws of all types 
for all purposes. 


Our reputation is an 
“insurance polic 
it insures you against 
inferior screws. 


You can do any job 
better with Ameri- 
can Screws, Ask 
for them by name. 


wooo mone hee 
stews = ScErwS ects 


AMERICAN SCREW CQ 


PROVIDENCE. P.1..U.S.A. 
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IS NEW RUSSIA, BUILT 
BY AMERICANS, A 
WORLD MENACE? 
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HOUSING! 


sixcmile asbes 


main props of the 
succeed, the plan will: work, 


BBESIBES. the American eee ae open 


had fewer factor 
the state of Pennsylvania, and tho 
ned and small. In 1021, as a 
civil war, and famine, the 
factories were producing only seventeen per- 
cent of thelr pre-war 


find disturbing factors, Can this 
be kept within 
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hany 


‘under’ the 


feverish activity of the last 


motive po 
Railroad, sailed for Ri 
system and operate it according to American 
‘ds. He will be gone one Year 

that time, be will spend $00,000,000 
of the Soviets money for increased tracks, 
few equipment, plants, and repairs, Un 
him will work ‘a force of 150. American 
railroad men, including 


reorganize the 


RIEAID 


Amone the 


by “Americans "is the giant by 


power dam in the River Dnieper. yaw 
fn the Ukraine, 200 miles from Odessa, Th 
Col. Hugh L, Cooper, builder of the Wilton | anpurss 


Dam at Muscle § 


‘and. chief encincer 
(Continued om page 126 
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“ 
Yeu, too, can 


SELL ARTICLES 
telling howto make 


says 
E, ARMITAGE McCANN 
famous ship modeler 


‘APTAIN McCAl just one of 
many Popular.Science readers who 
have turned a hobby into profits by sell- 
ing articles on how to make things. 
Like most writers, he uses a Corona. 
To help you write money-making arti- 
els et end pou Fre the ‘Waiters 
Guide. Tells you ‘towrite them and 
to prepare manuscripts for publication. 
Ofcourse, you'll need a typewriter 
a CORONA, Simple euggedy sompact— 
throughout 22 years the choice of a 
million users. 
Tf you have a typewriter now, we' un 
take fA in trade for a new CORONA. 
Coronas priced $39.50 and $60.00, 
including carrying case. Convenient pay- 
ments f you prefer, 


CORONA im 


een Suan Teer 
“inion Aver 


wt Cay 


IS NEW RUSSIA, BUILT 
BY AMERICANS, A 
‘WORLD MENACE? 


(Continued from page 22 
power development, is doing the biggest 

EPhis creer Wh « sad ef Sve Reorine 
fnsineers and an army of 17000 workmen, 
be is constructing’ a. plant that wil eclipse 


and ‘Rhode Island put together, and you 
hhave am idea of the size of this job. “When 
completed, it will furnish 2,500}000,000 kilo 
Watt hours of energy a year to a territory 
‘of 70,000 square miles, ‘The Soviet says that 
in time this will be a teeming industrial sec- 
tion with = population of  §000,000. At 
present, only 1000000 people are, living 
there, "But a new city, to house $00,000, 
first of a string of modern factory towns, is 
rising on the river bank, 


“Tee a pane hs 
setae sees 
Le ea 
nations, with only the United States. and 
Sere ec 
Say eee eee 
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i= Sees 
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the cighteenth century, in the reign of 
Serene a a 


ft was taken up under several of the Czars, 
but nothing ever came of it 
Te was eft for 


the Soviet, 


five-day, nonstop weeks, the 17,000 men $0 
far have placed more concrete than was ever 
‘cast ina similar period in the history of 
engineering 114400 cubic yards 
placed in one moath, the men under Colonel 
Cooper's command last. September. smashed 
the ‘Muscle Shoals record of 68,900 cuble 
yards placed in one month. ‘Since then, they 

wwe bettered their own record. In October 
and November they placed more than 144,- 
(000 cubic yards per month, 


HE vast majority of these 17,000 men, of 
course, are Russians. It is a safe bet that 
‘pot 100 among them ever heard of Muscle 
Shoals. They were not out to break the 
record of the American workmen and set up 
new world’s record im concrete placing 

Colonel Cooper and his statl Enow bow 
to get work done. But if you think that 
‘would be sufficient to make Ivan Ivanovitch, 
the average Russian, the "John Jones” of 
Russia, throw off his indoience, you don't 
Know Ivan. "AC the Dnieper dam, as on all 
fther big jobs now under way in Russia, he 
i plugging away for dear life for reasons of 
his own, 

‘What are these reasons? Why this sudden 
energy and zeal? | Wages in Russia are low 
‘Xvskilled workman makes an average of 
about $42 a month; an unskilled man gets 
only $82. As nearly’ all wheat, meat, butter, 
and eges are shipped out of the country, 
food is scarce, poor, and expensive. A pound 
fof bad butter im Moscow today costs from 
$150 to $2; (Continued on pase 127, 
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IS NEW RUSSIA, BUILT 
BY AMERICANS, A 
WORLD MENACE? 


(Continued from pa 


4 pound of tough beef costs about $1.0, 

The great mass of the people live om black 
bread, ‘the only food that 4s plentiful, fish, 
and. vegetables, sap 

Since all business is in the hands of the 
state and the government. imports ‘nothing 
Tyut’ machines, clothes are hard to get, and 
shoes are ata. premium, Despite all’ this, 
the average Russian workman fast year did 


half again as much work ss he did in 1945, 
under the Czar, 


What is the secret? 


States, often are 
ing the almighty’ dolar 
‘Most of us do nothing of the kind, What we 
Seek is security, Human nature in Russia 

ally is the same thing as in America 
And anywhere else, The Soviet leaders seem 
to be thoroughly aware of this human trait 
fand so, to begin with, they have given Ivan 
security, ‘True, he only makes, say, S42 a 
month, But he is taught that’ he will get 
4 government pension when he is too old to 
‘work. When out of a job, he receives unem- 
ployment insurance, As "a matter of fact, 
Instead ‘of unemployment, Russia today has 
aan actual Tabor shortage. 

‘When Ivan is sick, he gets free medical 
treatment. When his wife has a baby, she 
fs taken care of, free of charge, at a govern 
ment hospital, Each year he gets two weeks 
vacation with pay, Tf he works ina mine, 
for at an extra hazardous job, he is given x 
month's vacation, He has a’ day off every 
five days, He never works more than seven 
‘or eight hours 

Tn case of serious illness, or as a reward, 

extra effort, he is sea 
expense, to the "Red Riviera”—V. 
Crimea, « wonderful country wit 
like southern France, where he_ lives and 
Plays in the old palaces of the Czars and 
the nobility, now changed into workinzmen's 
hotels, clubs, and sanitaria 

‘These benefits amount to about twenty 
seven percent of Ivan's wages. But his pay 
itself, Tow as it is when you judge it by 
American standards, is sisteen percent higher 
than it was before the war. In other words, 

‘only has stopped worrying “about 
but he actually is better off today 
than he ever was, 

Tvan's privations are serious only when 
Jooked at’ with American eves, “Te is trae 
that black bread is his main Wish for break 
fast, lunch, a ‘true that there 
are ‘tens of thousands of children in. Russia 
‘who never have seen a piece of candy, and 
that the vast majority” of gitls and Women 
don't know what itis to wee silk stockings 
But don’t forget that Ivan, his wife, and 
children never had luxuries, oF even comforts 
AAll'the bacon and eggs are sent out of the 
country, but Ivan never had bacon and 
fags, “He never at any time had much more 
than his black bread. The difference is that 
how he gets rezularly—twa pounds « day, 
as ong as he works, 


oviet has given Ivan more than 

Tt has given him more freedom 
ee dreamed of. It has given 
Tack to him his beloved vodka, which the 
Caar took away during the war. Tt has 
changed the marriage and divorce laws to 
Suit his temperament," Today he can. get 
married merely’ by taking his sweetheart to 
A government registry office, If that f too 
much trouble, a common law marriage is 
jist as Teel 

‘When either he or hie wife wants a divore 
all that is necessary i for one of both to i 
to a government (Continued on pase 125 
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109] STANLEY TOOLS 


A CLIPPER SHIP MODEL for ONLY $400 
The Famous FLYING CLOUD ae 


All parts, including sails, cut to fit and easily put together by 
owing detailed instructions and numbered diagrams. Send for 
EE illustrated catalog of miny other models. Santa Maria, 
Mayflower or La Pinta <4.50: Constitution $600. Coach models 

= land covered wagon £450. Sent by parcel post CO.D. to U.S 


& =k 
: “YOU CAN BUILD ONE" 
= SEEN MINIATURE SHIP MODELS, INC. 
= Depts RA, Perkastes Pe 


We want every 
reader of 
Popular Science 
Monthly 
to get this book 


Every Mans 

who uses edged tools will find 
real helpful information in this 
new 36-page illustrated book- 
let, “How to Sharpen Wood- 
Working Tools.” Out of the 
‘background of long experience 
and full knowledge Emanuel 
E. Ericson has written a book 
that deserves a place in every 
man’s tool box. 


Sign and mail the coupon be- 
low and we will send you a 
copy free, Remember that 
your local hardware dealer 
can supply you with these 
sharpening stones. 


BRAND 
Sharpening Stones 
Bnet 
Chisels - Gouges * Hatchets 
Draw Knives + Scraper Knives 
Wood Carving Tools 
Floor Scrapers « Knives 
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Festriciion is that the father must take care 

Of his children. 
‘The communist leaders have inspired Ivan 
with their own fanatic zeal for the “cause.” 
hhave made him feel that he no longer 


‘but 


yrorks only for hima and his Tamil, 
this 


for the common good as well. They 
with every means at their command. Rus- 
sia today” is a country of incessant rallies, 
meetings, parades, 


MNALLY, they have given him hope. By 

1935, they have told him, Russia will be 4 
land of’ plenty, overflowing with milk and 
honey. Ivan believes it, and he is straining 
with every ounce of his power to. bring 
‘about this paradise, "At the same time, with 
his yes upon the rest of the. world, hoping 
to thrust his regime upon other nations, he 
Views himself as a crusader. 

‘These are the main reasons for the new 
amazing display of energy. These are the 
incentives of the army of men now working 
‘day and night to complete "Rusia’s Detroit,” 
fifteen miles from the old city of Nijay Nov- 
orod, in central Russia, east of Moscow. 
Half a year ago, a handful of peasants lived 
‘on the site, ‘Today, 10000 men are erecting 
the great Soviet automobile assembly” plant 
and the “frst model communist city.” 

‘American engineers are in charge of thi 
riant job. Nineteen engineers of the Au 
Company, of Cleveland and New 


Foundations. for 


wry 
the 


plant, which will be 2,000 feet Jong, one of 
the longest buildings in the world, ‘have 
been laid. | Several of the apartment ‘blocks 
in the model city are finished 

‘The model city, scheduled to be ready for 


25,000 by the end of this year, will include 
lupsto-date dwelling. blocks, parks, schools, 
hospitals, clinics, restaurants, communal 
Kitchens’ libraries, theaters. and’a “palace of 
culture." One of ‘the striking features of the 
city. ies im the fact that. the apartment 
houses will be planned so that children on 
their way to school will crom no trafic 
lanes. "There will be no churches, as the 
Soviet government aims to abolish organized 
religion 

This remarkable ity is not being built for 
the wealthy and their children, for there are 
‘no wealthy people in Rusia, It is being 
built for the Russian workman, his wile, 
and his children. Now he dreams of riding 
‘round in his own cheap automobile, of 
hhaving Jong hours of leisure, of enjoying to 
the fall a chance to rest himself 

If these dreams are realized, what then? 
Will he and his sons be satisfied to remain 
Russian workmen? Similarly will his leaders 
be content with what they have wrought in 
their own nation of will ambition for world 
dominion seize them? These questions, and 
‘many, many others, are passing through the 
‘minds of world statesmen who are watching 
‘and wondering while the Soviet executes its 
plans for making 2 new nation. 
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“Sure, Dill fix it! 
a soldering job 


can’t bluff me now!” 


"You'e almsitas good at fixing things as Tam, 
Tom, but I'm one jump abead of you. I do my 
‘own soldering now, because Kester has made 
soldering cinch.” 

‘That's ight. You don't need to be bufiloed 
by soldering any longer. Buy a can of Kester 
Metal Mender from your dealer. Ic caries the 
right flux for general soldering inde il, so 
‘hat all you have ro do is apply heat. You'll get 
perfect results,t00~a skilled mechanic coulda't 
oany better. The next time you make some: 
thing thar nceds to be soldered, or are repairing 
anything around the house, use Kester Metal 
Mende. Kester Soldet Co., 4201.03 Weight 
‘wood Ave, Chicago, Il Incorporated 1899. 


Write for a Free Sample 


KESTER 


METAL MENDER 


The Boat of your Dreams 


in your spare time 
= this winter 


at 4rd usual cost es, 


CATALOG 
Just ott the Pres 
Fully” illustrated 
showing foot- 
wear, clothing, 
and ‘camping 
cialties for 
fishermen and 
motor campers. 
am 


“Twe Canpouunnene Cosraer 
‘Nusa Patan, N.Y. 
Prease send me the 36-page Booklet Pt, 
"How ta Sharpen Wood- Working Tool.” 


Nome, 


a 
cy. 


How is Russia preparing to corry on its 
ait” industrial job after the Americ 
‘engineers leave? What it being done 
boliter Communism, to make i Permanent? 
How are Stalin and his associates guarding 
‘against another revolution? How docs the 
‘average Russian feel about easy marriage 
‘and easy divorce? These questions wil be 
‘answered in May Porvtax Sctesce MosTaty, 
on sale Aprit 1. 
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AIR HUNT FOR GOLD 


Continued from page 2: 


little village among the dense trees, com- 
pletely sheltered from the view of a fiver, as 
Was the tall that led to it. These, the tle 
lage ‘chief gave Long 2 diminutive burro, 
the villages only beast ‘of burden, and 
Walked eside him as Long rode in’ state 
Toward Truala. Shoulda’. be vide In state 
Gn the chies animal? Was ‘he not. the 
Emissary of the white god who made people 
well and bad he not dropped from the air 
Ike's bied? 

‘With their expressive signs, the Indians 
made it clear they had ‘seen Long as he 
Gropped from his plane. ‘They had him 
tnder survellance from the time his feet 
Touched the earth. Long shuddered remem- 
bering what had happened to bis companions | 
on his visit four years ago.” But the charm | 
had worked. ‘The white god was ellective. 


NEAR val, staked down on «plates 
‘about an ‘acre. in siz, wat the great 
j bic “from which the new white god had | 
dropped.” The, chiet warned his reo andy 
Without 1 word or sign, started back on the 
Tong trail to his village’ that guards the city 
whieh Long believes was the last stand of 
the Mayas, 

Back at his home, Long is preparing for 
an expedition, It wil start ths month, he 
told the writer, going, by alr to. the litle | 
plateau near Iguaia, Then it will proceed | 
‘a foot tothe mountain, and there ie will 
Uncover the home of a people long vanished 

‘Heading. the party with Long willbe 
Dr. Monday, whose private collection ‘now 
holds priceless" relies" of a. forgotten age 
fiven him’ by” natives ‘ay & tribute tothe 
White gods healing power. 

‘hp another ita be added to the 
rapidly growine knowledge of the mystery 
tace ofthe North American work, the Mayas 
Five hundred years ago, the lower ‘Mexcan 
peninsula was thickly populated with this 
reat ace, some estimates running fato mil | 
lions. “These Central American Indians, per- | 
haps’ the most civilized people of the’ Xew 
World, were adept at. textle making and 
atastronomy and architecture 

‘The Mayan eity of Taluuim, on the east 
coast of Wucntan, has been restored by the 
Mexican, government withthe ‘ovperation 
ft the Carnegie Institution, "A tremendous 
temple, classic In its beauty and architectural 
fineness and. the quality” of, ity listening 
White limestone; a preat court where gxmes 
‘were played, a. huge astronomical observa- 
try, eaborate ealbure of monolt, pra 
midi places of Worship, and  palaces~a 
have been recovered trom the ruins. 


FTER the advent of the Aztecs, many of 
the Maya cites were buried. The | 

‘Adtecs, like the Mayas, didnot use beaste 
of burden other than men. Endless chains 
Of seating slaves, carrying Baskets fall of 
arth, buried from sight the marvelous steue- 
tures which are now arousing the admiration 
of the world 

Somewhere in the southern part of, the 
eninsuia, after they" had: boom driven from 
Yucatan” and Tabasco and. Chiapas, the 
Mayas made a sand. There they gathered 
in their Tast fie azainst extinction. There 
they’ herded up their slaves: thece they built 
their last “capital” and. thelr last defense 
against the hordes of Aztecs. 

itis believed the Sierra Madre city, built 
fn a niche in the bills and. with entsances 
through the mountains "Irom north and 
south, is that city. It is Believed Ut there 
ies the treasure of a civilization that was | 
tore highly advanced than that. of oy 
ther Occidental people Tt is believed that | 
there in greater measure than anywhere else, 
[s'the secret of the Lost People of Maya. 
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© General view of one section of our Service Department, showing students doing actual work 


vorious Radio Receivers 


LEARN RADIO-TELEVISION 


Don’tspend your life slavingaway insomedull, 
hopeless job! Don’t be satisfied to work for a 
mere $20 or $30 aweek. Letmeshowyou howto 
make real money in Radio—the fastest-grow- 
ing, biggest Money-Making Game on earth! 


Golden Opportunities 
Paying $60, $70 and Up a Week 


Jobsas Designer, Inspector and Tester paying $3,000 
to $10,000 a year—as Radio Salesman ‘Pain Service 
and Installation Work, at $45 to $100 a week—as Oper- 


ator or Manager of a Broadcasting Station a 


at $1,800 to $5,000 a year—as Wireless 
Operator on a Ship or Airplane, asa Talk- 
ing Picture or Sound Expert—THOU- 
SANDS of OPPORTUNITIES LEADING 
to SALARIES of $60 A WEEK AND UP! 


Coyne is NOT a Correspondence School. 
Wedon’t attempt to teach you from books 
or lessons, We train you on the finest out- 
lay of Radio, Television and Sound equip- 
ment in any school—on scores of m 
RadioRecelvers, huge Broadcasting equip 
ment, thevery latest Television apparatus, 


MAIL COUP 


Talking Picture and Sound Reproguction equipment, 
‘equipment, etc, You don’t need ad- 
Vaniood education Gr previous experience. We gi 
Youcright here in the Coyne shops—al the actual practice and 
‘experience you'll need. And because we cut out all useless the- 
ory, you graduate as n Practical tadio Expertin 10 weeks'time, 


TELEVISION 


IS NOW HERE! 


And Television is already here! Soon there'll 
be a demand for Thousands of Television 
Experts! The man who learns Television now 


| 


4 


Instructor explaining principles ond operation of a Talking Picture Machine 


‘Apart, 1931 


‘Students operating our modern Broadcasting equipment. In the rear you cam see 


11 


of Studio Roo 


TALKING PICTURES 10 WEEKS 


can make a FORTUNE in this great new field. 
Get in on the ground floor in this amazing new 
Radio development! CometoCOYNE and learn 
‘Television on the very latest Television equipment. 


Talking Pictures ~ A Great Field 


‘Talking Picturesand Public Address Systemsofferthou- 
sands of golden opportunities tothe Trained RadioMan. 
Here is a great new field of Radio work that has just 
started togrow! Prepare now for these marvelous op- 
portunities! Learn Radio Sound work at Coyneonactu- 
al Talking Pictureand Sound Reproduction equipment. 


‘Students operating and adjusting our modern Television Transmitting equipment 


FOR BIG FREE BOOK 


EARN AS YOU LEARN 


You get Free Employment Service for life. 
And don’t let lack of money stop you. If you 
need part-time work while at school to help 
pay living expenses, we will gladly help you 
get it. Many of our students pay nearly all of their 
expenses that way., You can find out everything ab 
solutely free by simply mailing the coupon below, 


Coyne Training is tested, proven beyond all doubt. 
You can find out everything absolutel: 
free. How you can prepare for a good jol 
or how you can go into business for your- 
selfand earn from $3,000 to $15, 000a year! 
It costs nothing to investigate! Just mail 
the coupon for your copy of my big Free book! 
M.C-Lewis,Pree. RADIO DIVISION _Youndea 1079 


COYNE scuoot 


SCHOOL 


500 S.Pautina St, Dept.4i-sli, Chicago, tlinots 
Fareed ————— 
1 Radio Div. Coyne Electrical School 
{$00 8. Paulina St, Dept-41-4H,Chleage, Il. 

Send me your Big Free Radio Book and all de- 
tails of your Special Introductory Offer. This 
does not obligate me in any way. 
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your own household repsii 
addition you will have that proud "I 
myself” feeling 

Here is what one enthusiast did with two 
3$-cent cans:—-A’ $28 lamp stand Joose in 
base, two big leaks in heating furnace smoke 

pe, loose hammer handle, and three loose 
wooks in tiled bath room wall were all put 
into good usable condition at an average cost 
of 10 cts, for each repair—and $20.00 easily 
faved over what would have been paid to 
professional fixers or for new parts 

‘You can use Smooth-On to make dozens 
fof home repairs simple, Try it the next time 
you have a leak in steam, water o gas pipe, 
boiler, furnace, radiator, hot air duct, ete, 

Seals holes in pail, sinks, tanks. Makes 
loose handles tight. Enables you to fasten 
Ibrackets, shelves and hooks in masonry walls, 
Makes Ioose screws, anchor bolts, nuts, Jocks, 
hinges tight. 

Smooth-On does not deteriorate, Keep a 
an in your home and. you will be repaid 
‘many times over. 


On the Automobile 


Simooth-On No, 1, being unaffected by water, 
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OF ULTRA VIOLET 
Continued from pase 


frerms. According to his theory, any such 
effect should. start abruptly at’ a. certain 
‘wave length and continue for shorter oes 
All he wanted was a chance to try it and 

“The trustees of the university were less 
enthusiastic than the president, Dut even 
tually they found a place for Sperti to work. 
He was a large garct toed by the janitors 
jor storage! 

‘Sperti chased out the janitors and bean 
his pioneer experiments. One of them 
startled his friends. 


DELIBERATELY Sport scare hse 

‘order to prove that one brand of 
ultra-violet light was fatal to human tissue 
‘and another was not. One day ia his labora 
tory, he stood in front of a powerful super- 
sunlight lamp. Fastened to his forearm, 
placed. squarely beneath the lamp's intense 
ays, was a cardboard mask with a star 
shaped hole cut in it 

‘Repeatedly Sperti exposed his arm beneath 
rays he felt sure, from his calculations, 
would be fatal to human skin, Alo, be 

posed other patches of skin to ultra 
violet rays fully’ as intense, but not of the 
Gangerous wave length. Five times, in all, 
hhe- exposed his arm. In consequence he 
carries today the branded mark of the star 
‘wherever the rays his caleulations warned 
‘him “opainst Bad struck him, ‘The others 
had no effect! 

‘This unique test not only showed Sperti 
the was om the right track, but it also revealed 
facts of interest to every’ sunbather. 

‘The first three exposures. were beneath 
filters transmitting rays like the ultra-violet 
{in normal sunshine; the shortest 
however, is found only on high mountait 
‘They left no mark, a slight mark, and a very 
red patch of sunburn respectively 

‘showed that each of these wave lengths 
form beneficial Vitamin Din the human 
body 

"The shortest tw 


wave lengths of ultra- 


violet that ‘Sperth tried have no. equivalent 
Jn Nature, at feast, not on this planet, where 
thick blanket of air strains such short 


‘waves from the sun's rays. Only powerful 
flectric ‘lamps “can sencrate them. These 
rays indicted burns so severe that no human 
feng could standin thee for lng and heep 
What'a happy arrangement of Nature it 
Sperti_poimte out, that the air on the 
i just barely’ thick enough to bar 
fenteance to these dangerous rays, and just 
thin enough to kat Uhrough ‘the’ healthful, 
etspreventine ones. Only a little change 
ine way or the ther, and we might be 
burned to ideath—or boneless 


ONE gfatte Be feats gf Sem work 
‘with “tuned” ultra-violet rays was the 
iscovery of 3 “death ray” for disease germs 
Hunting down the particular ray in ‘ult 
violet light that is responsible for sunshine’ 
Known "germ-klling power, this scientific 
detective found it almost at the. borderline 
of the sun's sheaf of rays. - While germs 
in his laboratory bashed unconcerned in glass 
dishes for days at a. time beneath ultra- 
violet rays. of longer wave length, they 
instantly perished. when Sperti turned this 
ray_ upon them. 

Encouraged by such triumphs, | Sperti 
started on the trail of the elusive Vitamin 
D.. Recently chemists had discovered that 
nearly all things animal or vegetable, includ- 
ing bread, milk, and the oil of human skin 
contain minute quantities of a powerful 
hemical "called “ergosterol” “it this 
chemical upon (Continued on fore 133) 
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Wwhich ultra-violet rays act, Lterally turning 
i into Vitamin D. 

When Sperti set out to calculate the exact 
wave length of ultra-violet that produced 
this effect upon ergosterol. his figures pro- 
duced startling results, They’ showed that 
the production of Vitamin D in ergosterol 
should begin at a certain wave length near 
the end of normal sunlight. Going down 
further, a point should be reached. where 
the ‘ultra-violet rays would destroy the 
ritamin as fast as it formed. Because of 
this you could only produce about ten per- 
cent of Vitamin D in. ergosterol, instead of 
@ hundred percent. ‘Trying it ‘out, Sperti 
found it was true. By avoiding or “tuning 
‘out” the ‘destructive ray, be manufactured 
pure Vitamin D from ergosterol. When he 
fed minute quantities to ricket-aflcted chick- 
fens in his Laboratory, they were cured with 
amazing speed. 


NOW Sperti was ready to put vitamins i 
IN food, on a scale never possible before. 
He hadi his choice of two methods—to place 
the food itself under the lamps, of to add to 
it" small quantities of treated ergosterol, 
Which is tasteles, Special considerations 
‘prompted. his choice. 

Tt would be easy for him to put bread 
under the sunlamps and put the vitamin in 
it. Bue since the ultra-violet rays do. not 
penetrate deeply, most of the vitamin would 
erin the crust.’ And many children throw 
away the crusts. So Sperti chose the method 
of adding * 

Putting 
different problem, As described. before, the 
difficulty was that general “raying” spoiled 
the taste 
may that formed ozone in the milk 
rejoiced to find that the taste-spoiling, ray 
‘was safely outside of the band that produces 
the vitamins, Inserting the proper lisht 
Biter, he was able to put. the vitamins in 
without altering the taste 

‘An unerpected use for Sperti's process 
was found in preserving foods. Orange juice, 
for example, soon gets muddy and turbie 
when it is ‘kept for any length of time. 
Grapefruit juice and tomato juice are other 
products for which manufacturers would be 
Erateful for means of keeping. Here enzymes 
are the culprits. these 
juices to his) “tuned” nays, 
Recently. he exhibited a sample of orange 
juice so treated, kept for eight months, and 
‘tll clear and of natural flavor. 

Decay from other causes is equally easy 
for Sperti to prevent. He has merely to turn 

his “death ray” and the germs die an 
untimely death 


IN other words, Sperti's experiments. in 

preserving foods open new Vistas of a time 
when, even more than at present, we shall 
be entirely independent of the seasons in 
choosing what to put on our dinner tables, 
Great ‘warehouses’ stocked with preserved 
{food will keep supplies available all the year 
round. 

‘So varied are the applications of Spertis 
rays that no one ean say where they” will 
fend, Florists may use the new “tuned” ultra 
Violet light to grow better flowers. Poultry 
rakers should be able to rae bigeer and 
hhealthier chickens on cheap, “rayed” poultry 
feed. These possibilities are to be investi- 
gated. For Sperti has come out of the garret 
In recognition of this amazing young man’s 
‘work, a huge new laboratory, equipped with 
the finest scientific equipment that, money 
‘can buy, is being built for him. Here he 
wil seek new ways to apply the wonders 
‘of his “tuned” ultra-violet rays. 
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"THOUGH ic hance tke pute, ie 
quickly hardens into wood and 
Tooks exactly like wood, Itis wood— 
Plastic Wood you can easily mould 
with your hands and do repairing 
jobsthatan expert cabinet-maker,car- 
penter oF tinker would be proud of. 

Never dries out. Never warps, 
shrinks, splinters or rots after it once 
hardens. You can plane it, carve it, 
turn it in.a lathe and paint, lacquer 
or varnish its weatherproof, water- 
proof surface. It tikes and holds 
screws, nails and tacks. 

A loose chair rung or a weak chair 
back—a drawer pull that comes out— 
@ loose caster—a broken toy—cracks in 
the floor or between bathroom tiles— 
holes in the floor—fix it yourself with 
PlasticWood and save a lotof money. 
At any paint, hardware or depart- 
ment store get a can or tube of 
Plastic Wood. 

Big Book of Uses—FREE 
You'll get 2 great big, profusely illus- 
trated book of 48 pages crammed full 
of interesting uses for this remarkable 
new kind of wood that handles like 
putty, hardens into wood and comes 
in 9 different colors .. . if you mail 
this coupon. 
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dliseases and sold_a concoction which he 
called *Horsetail Tonic.” It was made from 
the common “horsetail plant,” and while 
ot panos was of no value for treating 
the disease it was supposed to cure, 50 far 
as the Government experts could detect, 

In another case, a farmer noticed that 
chickens ate sand and thrived on it. So he 
asumed sand was what the human system 
needed. He put up a preparation for sale 
which was composed of ninety-eight percent 
tata grains with a ile baking so ad 
‘cayenne pepper a second experimenter 
‘created a more palatable cure-all by reduc- 
ing the sand content to eighty-seven percent 
and adding rock candy." Another amateur 
Femedy, sold. under the attractive name of 
“Health Ease,” was found to be composed 
of ninety-five and a half percent pure lard, 
‘When it was examined in the laboratory. 


WIT erent eran sven fe ron 
of poisons in preparing their nostrums, 
the danger ‘of taking’ medicine without 2 
locos prescription’ increases." Wichout 
Sompetent’ advice, the ‘temptation Yo. take 
‘nore than the ‘sual doe It alo. greater 
‘Taking an overdose of 2. medial come 
pound is only ene of the danger of poison 
[othe home, ‘There are many instances of 
People petting the wrong bottle from medi 
Eine cabinets socked with poiton-contaning 
fuss, when reaching into it in the dark 
Freavently i has been sustested that peel: 
laniy-ahaped bottles, cr those studded with 


Knobs or paints, be reuired for all poisonous 
medicines, $0" they can, be. recognized 
instantly” by. the sense of touch, Olten, | 
preparations like tan and freckle removers; 
fontaning corronive subliate and ammo. 
nated: mercury, a powerful caustic potson, 
tre hept. on. feliclne cabinet shelves and | 
may be mistaken for harnsles drugs in the 
darkness. 

‘However, the medicine cabinet is not the 
only’ source of polson in the home. 
fone ao, a tive fasurance. compa 
York City inued  statatier showing “the 
‘ensce to. stall children that fies in the 
Tead paint that sometimes is used to ‘color 
ys, ‘ers, and. woodwork. Severe cases 
of lend. poisoning ‘have resulted: when hil 
fren sucked or chewed off such paint and 
tallowed it.The danger is greatest when 
the toys or cribs are recoated with x cheap 
trade of paint containing a large proportion 
of kad. The harmles-looking white, appeat= 
{ng sanitary, really i moce. dangerous than 
wicked-looking red, for example, because i 
Cuntains greater quantities uf white lead 


MANY of the new tacauers and enamels, 
ME which are put on by the spray process 
liminate the poisonous lead bases. ‘One of 
the leading toy manufacturers makes ‘a 
special advertising point of the fact that all 
Ils products are coated ‘with paint that is 
entirely harmless. 

‘Crayons are another conveyor of poison. 
Small” children have sometimes mistaken 
them for stick candy and eaten them with 
setious results. “Many such crayons contain 
chromium, a poison that thins the blood and 
turns it black. The cheaper varieties of 
artists? crayons and colors commonly con 
tain arsenic. Other crayons contain white 
Jead, and others Prussian blue, closely related 
to hydrocyanic acid, one of the most deadly 
poisons known, 

In the large apple orchards of the country, 
lead arsenate is sprayed on trees and fruit 
to fight insects. If the apples are sold with- 
out being treated, the residue of this poison 

xy becomes a menace in the homes where 

iy are eaten. (Continued om pose 135) 
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It may produce double poisoning, as thouzh 
both lead and arsenic were taken into the 
system. The usual procedure in removing 
this ‘residue is to put the fruit through a 
mild hydrochloric acid bath 

‘At the. Oregon Agricultural Experiment 
Station, Corvallis, it was found that some- 
times the natural wax of the fruit, or the 
oil, when oil sprays are used, forms’ a coat- 
{ng over the surface of the apple and pre- 
vents the acid from reaching the arsenical 
particles below. In order to discover a sol- 
‘ent. that could be added to the bath to dis- 
solve this coating, R. H. Robinson, chemist 
at the station, recently made a series of tests 
in which he tried out alcohol, acetone, benzol, 
carbon tetrachloride, kerosene, and gasoline, 
He found the most satisfactory bath was 
made by adding kerosene to the acd wash 

‘This discovery’ practically eliminated the 
danger of poison Spray residue remaining on 
apples that have been treated. 


HEN arsenic, lead arsenate, of other 
spraying materials are kept in the 
home, ‘the hazard of poison is increased. 
‘There is always danger that such death- 
bringing dust may become mixed with food, 
Such an accident, just before Christmas, 
1929, gave Government officials an exciting 
chase to recover nine deadly” fruit cakes: 
‘In Virginia, 8 housekeeper conducted a 
small retail business in home-cooked truit 
fakes for the holiday. Nine of the deli- 
facies were sold. A near-by” neighbor ‘was 
the first to open one. Six guests who tasted 
it were made violently ill.” The remains of 
the cake was immediately sent to the Pure 
Food and Drug laboratory in Washington 
analysis. Here, "Spot," a small fox 
terre Reblog 1s) oot of We scetin 
proved the hero of the investigation. » The 
phzsclans trating the sch pegple didnot 
snow what poison they were dealing. with 
In order to find out as quickly as posuble, 
| small piece of the cake was fed 10 Spot 
After nibbling a taste, he was attacked with 
the violent, explosive type of vomiting 
which is peculiar to arsenic poltoning. This 
information helped save the lives of the 
stricken guests. 

‘The source of the poison in this case was 
traced “to insecticide which had been 
stored on a shelf in the kitchen for several 
years. "This calcium arsenate was a white 

mwder easily mistaken for flour. The theory 
EMthat somebody accidentally emptied. the 
sack of poison into the flour bin. 


THER cases of similar accidents have 

turned out less fortunately. When rat 
pein. sill in a sack of sugar inn 
indiana store, some years ago, two of the 
many people made sick by the contaminated 
sweet died. In Los Angeles, in 1926, nine- 
teen persons were made seriously ill from 
‘eating pies that contained arsenic, acciden- 
tally mised with the ingredients 

“A package of poison on the pantry shelf.” 
says Dr, PB. Dunbar, assistant chief of the 
Food and Drug Administration, “is more 
dangerous than a loaded gun.” 

‘Simple rules, emphasized by Government 
experts, should’ guide the handling of poisons 
‘and poison-containing drags in. the’ home. 
Keep" insecticides away {rom the pantry. 
Store them on a high shelf out of the reach 
of children. Keep ‘containing 
poisons on the upper shelves of the medicine 
‘cabinet. Get a prescription from a physician 
before taking drugs containing “dangerous 
ingredients. “If you take patent medicines 
Purchased at a drug store be sure to follow 
the directions. Don't take larger doses than 
the directions indicate, 
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business. Today, networks literally cover 
the country like monstrous spider webs. Wath 
two. networks comprising seventy-six sta- 
tions, the National Broadcasting Company’ 
for its private use, leases from the American 
Telephone and Telegraph Company 18,000 
miles of wire lines—enouzh wire to span the 
‘Width ‘of the continent five times! 

‘The Columbia Broadcasting Stem, which 
also includes seventy-six stations in sev 
three ites, ease 18300 mile. The NBC 
now is the world’s largest telephone user. 
780,000— 
‘Columbia, too, 


spent_more. than 
charges during the year. 


ESIDES, the N.B.C, leases 10,000 miles 
‘of telegraph wires ‘connecting. the ‘et~ 
work stations with the master control room 
in New York, enabling ensineers and oper- 
tors to communicate with each other almost 
instantaneously. The Columbia System maln= 
tains a similar service. On. the desk of 
Edwin’ K- Cohan, Columbia's technical 
director, there Is a Morse, instrument by 
means of which he can * 
{o_the system's sevent 

‘The reason for these giant wire set-ups 
and "enormous phone bills becomes clear 
when it is realized what the big. broadcast 
ing companies are doing nowadays in the 
way of network broadcasting. 

For example, last New Year's Eve between 
nine P. af. and two A. at. Station WABG, 
New York City key station of the Columbia, 
Broadeasting System, in an international 
‘celebration of the air, made virtually the 
entire American continent into one gigantic 
Studio. To add to the country's gayety, this 

in those five hours, rebroadcast 
to the four comers of the United States 
musical programs and 
picked up from these 
‘AL Ons, 


the ‘National Broadcasting Company ‘heard 
the chimes of v 
ring out the old y 

"A sheet of the W 
covering the New Year's 
before me. From the chiet control man's 
comments recorded there, it appears. that 
each of these distant pick-ups. was clear, 
‘came in on time, and went out on the dot 
What made all this posible? Wire lines, 
highly improved and expertly ensincered, i 
the answer, 


ONE sree, st Bay, am tee bor 
handed Coban a newspaper telling that 
the Ohio State Penitentiary’ at Columbus 
was in ames, No sooner had he read the 
news than he got busy with his Morse Key 
A microphone was installed in the prison 
yard and within one hour the seventy-six 
‘Stations of the Columbia System were broad- 
Casting the actual sounds of the tragedy. 

New Year's Eve, you may say, was a 
specl eccasion, probably involving unusual 
reparations, and the Obio fire was an emer~ 
fency. True. Similar efforts and results, 
however, now are part and parcel of an ordi 
rary day's work in radio 

‘The ‘ig broadcasting companies have 
reduced their end of network  broadcat- 
ing to a science until, nowadays, whole cities 
and even entire sections of the country are 


“plugged” in_and out Tike local calls on a 
telephone switchboard, Naturally, the time 
slement plays an all-important part, as it is 
‘ital that programs begin and'end on the 
precise ‘second. scheduled. The stop watch 
E'the badge of the broadcasting fraternity 

The technique i best illustrated with an 
actual example, Let us see what happens 
every Tuesday evening at 10:30 at Station 
WABC, New York. From 10:18 to 10:30 
an orchestral feature is fed to a network 
Gf thirty-four stations, " At‘10:10, a variety 
entertainment is broadcast over "a nation 
wide network, of sats two stations,” Both 
Programs originate in’ New 

Tan how the hook-up i widened to 
include the twenty-eight additional stations 
Without creating what the broadcasters call 
“dead aie"—Uhat is to sty, a silent period 


HE twenty-eight stations joining the net= 
work at 10:10 listen to the conclusion of 
the fist program, which invariably ends with 
the customary tag-line: “This fs the Colum= 
hia Broadeasting. System.” This phrase is 
the cue advising the twenty-cisht” stations 
that ‘the following program begins in thirty 
seconds. In the intervening  balf-minute, 
they’ must wind up thelr own programs, 
make ‘their Tocal announcements, and join 
the network 
“This each associated station does. simply 
by connecting, through its. control room, 
‘equipment, the incoming program with its 
transmitter, a process essentially the same 
fas plugeing in ‘an incoming telephone call, 
In the case of NBC. the cue, as you 
doubtless have observed, ig: “This program 
thas come to you from the New York studios 
‘of the National Broadeasting Company.” 
iy, the NC. allows an interval 
fiteen seconds to. elapse between, 


programs. 

Now, suppose that a program is distrib 
uted only to a group of eastern stations, 
and the next feature, originating in southern | 
‘California, s to be fed to a nation-wide net- 
work. In such an event, you may bear the 
New "Vork announcer sy, at the dose of 
the first program: “We will now take you 
to Los Angeles, where the next voice You 
ww ar wil that of Graham McNamee 
speaking from the Rose Bow 

‘That is the prearranged cue for the eastern 
stations in the preceding network which also 
will take the California program. But the 
first program was not broadeast to 
nia, and thus MacNamee does not 
cue, He, therefore, is given the “go-ahead” 
Samal, and a telegraph signal also is flashed 
to the stations s0 located as to be unable 
1) listen in on the preceding feature. 

‘This ‘smoothly working system, together 
with the fact that the broadcasting compas 
Dies use private wires, explains why a net= 
work program originating hundreds, or even 
thousands, of mies away, comes from your 
Joudspeaker on scheduled ‘time, while you 
may have to wait twenty minutes to get a 
long-distance telephone call through to the 
ext town, 


UT it docs not explain why network 
Dbroadeasts are’ virtually’ free from the 
‘hum, extraneous noises, and distortion that 
mara long-distance and sometimes even 
local telephone conversation. For example, 
the voice of an opera singer sent by tele 
‘phone wire from Chicago to New York and 
San Francisco sounds as clear as a bell. If 
the same artist, however, sang to you on the 
telephone, even over a’ short distance, the 
‘llect would be far from enjoyable, 
‘The reason is that no stone’ ts left 


unturned to (Continurd om page 138 
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| improve the quality of telephone transmis. 

sion of radio programs, ‘Transcontinental 
bbroadeast programs cross the continent over 
‘one of three major wire circuite—luxurious 
boukvards of broadcasting, rigidly policed 
and patrolled by expert transmission men. 
‘There is the northern route, through. Mon 
tana and Minnesota; a central circuit, cross 
ling the Middle West via Denver and Omaha 
or Kamas City; and the southern route, 
Swinging across the Texas Panhandle north 
into Chicago. 

‘At intervals of fifty miles on the cable 
circuits, and of 150 miles on open wires, 
are repeater stations, where amplifiers make 
‘up for loses en route. The location of these 
repeater stations is fixed by. mathematical 
formulas. Wherever engineers determine 
‘that the tiny’ voice currents must be boosted 


Uy relayn, there a fepeater station must be 

Tecated. 

TS,THESE repeater stations the tramamie 
som men, patralmen of the electric high 


fraph, for each is an expert Morse operator 
‘i well as a thorough telephone technician. 
A crackle or a thump in an operator's lou 
speaker brings an inquiring chatter of tele 
‘eraph sounders along the line. An instant’s 
Morse-code conference determines the source 
‘of the nohe, Operators make hasty repair 
switch a new Tink into service, but the 
Program goes on without interruption 

‘AU terminal points, where both incom- 
ing and outgoing programs may be past 
ing over the wires, each program is monitored 
that is, checked and ‘regulated by a. sep 

fe transmission man, whose sole duty is 
to listen to outside noises. Stationed ina 
soundproof booth with loudspeaker and Jo 
book, he notes every extrancous sound, no 
matter bow minute. His record, couched fa 
fhrofessional Jargon including such terms a 

‘euts,” “crometalk,” “hits. and 
‘pops, thumps, and scratches.” 
e ‘and “delay,” 
for checking ‘against wire 
trouble of all kinds. 

“Althoush hroadeast programs use the wires 
only a part of the time, maintenance men are 
Dusy ‘twenty-four hours a. day measuring, 
testing,” and balancing the oreuits, "The 
“length” of the line, in electrical miles, varies 
from hour to hour with fuctuations in tem- 
perature and humidity. A sudden cold snap 
Causes a marked change in the resistance of 
the wire, throwing circuits out of balance 
| Raine ‘or heavy fors alter the electrical 

capacity’ of the Grcuit, introducing distortion, 


HROUGH tests macle with an oscillator 
producing musical tones of known fre~ 
‘quencies, transmission men compensate for 
these changes and heep a high standard of 
| distortion-free transmission. Their soal is 
perfect fidelity of tone over a range from 100 
to $.000 eyelee A frequency band of but 
from 280 to 2.500 cycles per second is suli- 
ient to transmit intelligible speech in an 
‘ordinary telephone conversation. “There, in 
2 nutshell, is the reason for the difference 

| in quality 
Of the entire network, hy far the most 


vulnerable part is the thousands of miles of 
| spercwine ict, fully exposed to the mercy 
ff the elements. “To see that thee channels 
| are Kept open at all times is a real job for 
the transmission men, aided thoush they are 
by the finest instruments 
When a flaw ievelops in the line, a 
Cabinet and 


pluss a delicate instrument into the circuit 
| Looking dawn into the luminous ground- 


inwed from page 4, 


WIRE MEN WORK RADIO MARVELS | 


) 


sass screen of reflecting galvanometer, he 
Adjusts a series af resistances until the netlle 
Sands at zero, ‘This indicates. that the 
artifical “line” forming part of ‘the instru 
iment itself equals in electric Fength the dis- 
tance out tothe fault. Reading from his 
dials, he can calculate exactly the location 
‘the trouble, which may be anywhere from 
100 yarde to 100 miles away, A line crew 
then is dispatched to make repairs. 
‘Curious “situations often confront these 
linemen. They’ find that snakes have heen 
thrown up into the wires, or that a wild 
duck has become entangled in the lines. "An 
‘unusual case of “bind trouble” happened out 
in Kansas, where a transmission man noted 
4 peculiar “swinging” effect every evening, 
bt. Electrical measurements 
originated near Ossawa> 


‘A than sent wut to investigate found noth- 
Jing unusual, but the disturbance was repeated 
so regularly that a. lineman was stationed 
fear this spot to watch for several days, At 
last he noticed that every night at sundown 
a huge flock of blackbirds came by und 
Settled upon the wires, Checking with the 
transmission operator, he found that the 
Weight of the birds stretched the wires and 
altered the electrical capacity of the creult 
Another time, a transmission man observed 
1 grating, irregular sound occurring. at in 
vals during both day and night. Linemen 
found no evidence of trouble, s0 a man Was 
Sationed night and day {0 watch along the 
suspected “section, In’ the “middle of the 
Aiternoon, the  transml 
hhim'on the wire, “Wi 
there?” 
of poh 


flance" down the line, whith ram cise 19 | 
ther tracke‘of the Mistourt Peele Kat 
‘Tae engine was puting out heavy Couto 
thx Back moke, ACR point where the 
Nepbone ine wats pood Yat hgher than 
the'tnin, the stoke was pouring acre Ihe 
ten wires Investintion showed tht the 
ihhy parties of carbon inthe smoke formed 
a pain for currents creating paral Short 
Sita ine He 


THER frequent sources of trouble are 

airplanes crashing into the lines, bos' 
kites getting caught in them, street excava- 
tors cutting into cables, loads of hay’ brush 
ing the wires down, and automobiles wreck- 
ing themselves against poles, The  leid= 
sheathed cables area favorite target for 
hhuntsmen, and the first rain is often followed 
‘by many cases of trouble where water has 
entered the cable through a bullet bole 
Difficulty has been reported in some places 
liecause of the depredations of a small worm 
that bores its way" into the cables, 

Just before the rainy season, the whole 
sytem of aerial cable is gone over literally 
with a magnifying lass, to check against 
punctures in the Jead ‘sheath. ‘This, of 
‘course, is impossible with the buried subter- 
ranean cable. Recent research, however, has 
eveoned x new type of cable filed with was 
tunder hich pressure. Ifa hole appears in 
the cable, the drop in pressure due to the 
‘cape of gas sounds a warning gong, Gage 
aus alone the line at intervals allow the 
‘able men to discover what section is afected. 
The hole is then located by wetting the 
cable with a soap solution, which bubbles 
where the sas is escaping. 
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(Continued from page 31 


are hired, The safest fying in the worl 
is a pleasure hop around an airport in | 
1 regular pastenger-carrying plane operated 
by_an expert pilot. 

‘The following year, a “plane checker” was 
needed at the field and I got the job, work- 
Ing after school hours. At every large air 
port there is someone who takes down the 
‘humbers of all arriving. planes and has the 
pilots sign registration alips. When a ship 
taxies up to the line, I hop on my bike and 
go out to “check it in.” | 


HIS work was a lucky break for me, T 
met famous pilots {rom allover. the 


country: Frank Hawks, Art Goebel, Roger 
Qe Wiliams, Clarence Chamberlin, and 
| tiers. T'kepe my ears open and Tearned 


‘much from hearing such men discuss their 
‘experiences, 

‘A job around an aviation flekd is a good 
start toward learning to fy. Anyone who is 
faving up. for a flying course can eta 
free head-stary by. listening to pilots and 
mechanics talk of flying problems and 
Watching the mistakes of beginners 

esides checking in planes, T gave infor- 
ation and ran errands, On the side, I 
sased'” planes, greased engine rocker arias 
id did a hundred and one tasks that would 
five me experience, When the pilots learned 
they ‘could depend on me, they gave me 
Tots of odd jobs to do and paid me in rides. 


Randy Enslow used to let me take care of 


his dog, "Patsy," while he was flying 

Tt was Randy who gave me one of my 
moat ‘exciting rides, We "bombed a fort 
at eleven o'lock at night as part of a bis 
air ‘show last Fourth ‘of July. With the 
foodlights on, we took off In an open-<cock 
pit Stindard biplane. Randy was the pilot 
and Twas the “yunner” I had a. Yer 
pistol that shot out a brilliant ball of fire 
every time I pulled the trigger 

In the middle of the field. was a thirty 
foot-square stockade, with two mechanics 
Matloned inside to. “defend. the fort” by 
Shooting off rockets and fireworks. every | 
time we approached. Randy would dive on | 
the fort, 1 would shoot the Very pistol, and 
the mechanics would tet off thei fireworks, 
Sometimes we roared through a shower of 
sparks only fifteen feet above the fort 

‘AL the end of every dive, Randy. would 
pull up in a steep climbing turn to 200 feet 
and dive again, That corkserew zoom almost 
drove me through the seat. T had to throw 
overboard the empty cartridge, get a good 
‘one out of a bag under my safety belt, and 
foad the pistol before we were over the fort 
‘again, “Tt was dive, 200m, turn, dive, and 
zoom again 0 fast it made me dizzy 


HAD a hard time getting the pistol loaded. 

quickly enough, but I missed only one 
shot. Several of the fiery balls. landed 
Squarely’ in the fort and T could see them 
strike. and. roll along the ground with the 
mechanics hopping around’ to Keep out of 
the way. Every time T fired the pistol, the 
mechanics would knock a board or two from 


the whole fort was 


“destroyed” 
‘pombing™ successful 


and the 
Another time T went up with Randy at 


night, we took along “Buddy” Bushmeyer, 
the famous parachute jumper. He floated 
down waving a Roman candie around his 
hhead while we spiraled about him with our 
landing Tights on. 

‘Some of the pilots began Tetting me hold 
the stick a litle in the air and they told me 
what to watch in making different maneu- 
‘vers in flying. Several times they let me 
Fide in (Continued on page 140 
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or whether you're t00 old oF too young. 
We train you by “Actual Shop” Methods 
‘on thousands of dollars worth of right- 
up-to-the-minute equipment. Nota Cor 

respondence School, Start any time, 
ssAnd Don't Worry About Money! 

We'll Help You! 
Even if you're short on cash you can get 
National Training. We help you secure 
ood part-time jobs to earn living expen- 
ses while learning, ‘Unlimited Employ. 
ment Service assures you real, friendly 
co-operationingettingstarted on the road 
to real money, steady work and a pros- 
perous furure.’ Employers keep us busy 
sending them men—they know National 
Auto Men ate best, so they don't waste 
their time on half-baked, untrained me- 
chanics. 25,000 graduates since 1905. 
National's Doors Are Open to You! 
investigate at Once! 
Bow todayfor the whole stor Our 


big free book with full desals seat 
Don't lose another minute. These 


fers ecu ened fora sor 
‘an be on the tain for Los Angeles 


HARD WORK MADE ME A. 
FLYER AT SIXTEEN 


‘Continved from page 130) 


dual-control ships and fly them myself for 
Short stretches. "Dick Pears, “Chan” Chand 
“Barney” ‘Barbin, another 

‘most pointers. 


Barbin when he made 
When the no 


Vertical ‘bank se. drop 
litle, he pulled it up quickly. I asked him 
why. He explained that the nose of the 


must be lepton the horizon 0 
vertical bank. 1 

he ship. will 

raluable infors 

in. They. helped 

rl time later on 


Bits 
jotted 
me avoid trouble and sa 
when T learned to fly 


IE nearest I ever came to being ina 


Twas 
plane in 
vckpit 
St 4000 feet. AL 
the ‘top, he didn't get the throttle closed 
‘Quickly’ ‘enough. We came out ina long 
the power on. AS we 
trifugal 


cockpit, the seat pinning the control cables 
to they’ couldn't be 
As soon as 1 
id the seat up 


‘2 lanaing. It all happened 
so suddenly 1 didn't have time to be seared. 
But alter T 
thinking: what 


end.” T resolved never ‘tobe caught in a 
plane stunting without a ‘chute asain 
The only time my flying ever interfered 
with ‘my’ school work was. in 1920 when T 
tmiised three days by flying to Washington 
to see Hoover inaugurated. Martin Jensen 
had a contract to fly pictures back ta New 
York by plane. He stid 1 could fy: down 
with him in his famous Breese monoplane 
the Aloha, That 
‘ever ‘been’ away 
the rain’ in the 
‘ceremories and then went hack 
Field and found all the planes mire 
fm the mud, unable to take 
three day’ before the 
could ‘fly heme. My 
Washington and T stayed with 
whole trip cost me only $1.50. 
ut even that seemed quite a bit because 


1 was piling up every nickel T could get for 
the “Bying fund.” By’ the spring of 1930, 
when Twas sixteen, T had enowsh 


the Beld, “As T already knew bow to keep 
f straight course and make turns, “Husky 


Fiuellen, my" 190-pound instructor, who 
‘weighed almost twice as much ae I did. let 
me practice landings the first day. Ord 
narily it i a week or so before a student 


begins this part training 


HREE and a half hours after 1 began 
struction, T made a solo flight. The 
Tesons T learned while flying as pascen 


cut my instruction time in half, My great 
difficulty was learning to steer a straisht 
course om the take-off. I had been aed to 


handling the rudder in the air where 
slightest pressure brings results." On the 
round, the slower-moving ship had to be 
iven almost full rudder to turn it 
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| HARD WORK MADE ME A 
FLYER AT SIXTEEN 


(Continued from pose 140) 


rest was comparatively easy. At the end 
fof ten hours solo, T passed ‘the tests and 
Won private pilot's Het 

Roosevelt Field is the eastern distributor 
for a light, plane, a tiny, thirty-horsepower 
| machine, nicknamed by” pilots “The Baby 

Bathtub.”” T asked permission to wse one in 
an attempt to set a light plane altitu 
record and consent was. given. To make 
the record official, T took out an F. A. 1 
Ticense, the certificate required by’ the inte 
national gover Take 
hol 
have been awarded, 


FIFTEEN-MILE wind was blowing 

‘out of the north when 1 took off for 
the long climb, The little tanks of the plane 
were crammed with eight gallons of fud, 
1 used five on the Might, “The start was 
made at 3:30 Pat. on a perfect late summer 
diay, Above 3,000 fet, the air was smooth 
as glass. Compared to the roar of a Whisl- 
wind or Wasp motor, the sound. of the 
little engine was the hum of a bumblebee 
I circled over the north shore, above Oyster 
ay, s0 if the wind freshened 1 would m 
be carried out (0 s¢a, 

‘As T climbed, the houses and fields shrank 
in size, ‘The huge concrete hangars atthe 
field, each holding half a dozen planes, 
Jooked no bisger than the heads of pends 
could see the tiny skyserapers of New York 
to the west; the brown Connecticut hills 
‘cross the round to the north; Peconic Bay 
and the two forks at the tip of Long Island 
to the east, and, far out on the Atlantic 
to the south, two steamers the size of ants, 
Heading. for ‘Europe, 

‘At the end of an hour and a half 1 
reached the peak of my climb. The tem- 
perature had’ fallen to nine ‘degrees above 
Zero, But I wore a Meece-lined suit and 
idn't notice “the ‘cold, The altimeter 
pointed to more than 11,000 feet, but T 
iad_no dificulty in breathing. The only 
thing’ that bothered me was the fact that 
the plane would “mush down” through the 
thin air, oF settle, every time I pulled the 
| stick back ‘and tried to climb, The unpeo- 
| tected ‘carburetor was affected by the cold 

and the engine had lost much of its power 

For filteen minutes, 1 tried. unsuccessfully 
| to pain a few auitlonal feet. ‘Then I closed 
the throttle and 

fart, 

T would “kun the mot 


clearing it out 
with a briet burst of speed so it would ot 
dog up and stop on the way’ down, 


HE escent took half an hour and Wights 
over Long Island in 

when Isat down and taxied up to 
the starting line. After the Bureau of 
Standards had calibrated the barograph 
carried, Twas awarded the offical American 
record for planes of this weieht at 10,525, 
feet. The highest I had ever been before 
was about six thousand feet as passencer. 
T am still checking in ships at the ‘field 
fand learning things every day. Whenever 
T can save up enough to hire a plane, or 
when one ‘of the private owners at the field 

lend 


tighten, T hope to have most of the 200 
hhours necessary for a transport license. So 
far, T have flown eight different types of 
planes, the largest a Waco biplane with a 
16E-horsepower Wright entne: “Same day, 

T hope to have a chance to handle a “big 
boy, as pilots call a multi-motored. ship. 
My’ plan is to put on some more weight, get 
a transport license, and then pilot the’ big 
boys! 
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at 


‘LOOK -Miss Nobody thinks she 
can play’ someone whispered 


| but when she sat 
down at the piano. . . 


"Su the eke tates wre 
Wher Jim Wake aight? If he were eve 
we, grail ae nome ni 
im had at oun beng” cme 
Hie 


the ‘en chances tan a 


| treet 
i 


=r 
ee 
A Career in Aviation 


sor othe four Ot ot 1 


epee tr el et 


tnd iaaek a 


A definite program for getting ahead 


financially will be found on 


1D OCEAN NAVIGATION 
DOEAD mecKOMiNe 


Kone 


page four of this issue, 
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ARTISTS EARN 
MORE sddeeeeeeea 


HY not train your ability 
‘slong art lines if you Tike to 
enw? Art in a vital part of 
today's business. Advertisers 
fund publishers are paying 
Inrge sums of money annus | 
ally to those whoare trained | 
in Modern Art, Successful raagazine | 
and newspaper artists are making 
fine incomes today. A great many suet 
ccenafal students of the Federal School 
of Illustrating now earn from $2500 to 
‘a yearsome even more. 
fascinating stady 
taught through the Federal I 
study Course in Hlustrating. You ean 
Tearn while you earn if you wish | 
More than filty famous, artists have 
Contributed exclusive lessons and 
dirawings to the Federal Course. 

‘Their experience helps you to he- 
come a ‘professional. In Your spare 
Hime at" home you may. receive 
Ahorough instruction in all branches 
pliutrating: Cartooning, Letterings 
Poster Designing, ai 
Mlusteating. 

Why not train your talent for draw 
ng? Ifyoulike tedrave it may beyour 
‘opportunity for success in life. 

‘TEST YOUR TALENT—FREE 

Clip and sign the coupon below and 

REESE, genoa Ace Feat ana the 

“A ‘Road to Bigger Things” 
without charge. Our instructors will 
Faover thsart test and give you their 
frank opinions as to your ability. | 
With art training you may become 
nationally known artist with a large 
income later on. Make your start to= 
day by sending the coupon at once. 


FEDERAL SCHOOL 


OF, ILLUSTRATING | 
Minneepoisy Stinnesota = | 


RICHES IN MYSTERIOUS 
OCEAN SHELLS 
( from pose 57) 


develop to their greatest size, the motorboat 
{is anchored about 200 yards from the 
breakers that pound the rocky” points, and 
the divers, in pairs, step into the long boats, 
which, rowed to within fifty feet of the 
tumbling white water, are anchored with 
bow and stern hooks. Both divers ‘don 
their suits, though only one goes down at 
a time, the other remaining ready to. g0 
instantly to the aid of the other incase 
of accident, 


tn 


N_ HIS preparations, the diver first steps 
Jato combined trousers and shirt, made 
of rubber and weighing eighty pounds. Then 
hhe puts om lead-soled shoes weighing twenty 
‘pounds each and buckles on a belt carrying 
fifteen ten-pound blocks of lead, hooked to 
the belt like cartridge clips on a bandoler, 
so that they may be dropped off easly in 
case the diver wishes to get quickly to the 
surface. Finally, the diver’ assistant covers 
the "undersea" fsherman's head with a 
seventy-pound helmet, all metal except’ for 
1 thick glass frontpiece, 
Thus, in addition to his own 150 pounds 
the diver carries 340 pounds of 
additional weight, yet frequently even this 
to keep him from being bat- 
tered against boulders and ledges when the 
currents run beavily on the bottom of the 
Pacific, After the diver is dressed, the air 
howe is tested, and the rope running with it 
hhooked into the shoulder plate of the diving 
suit, s0 that no strain may come on the 
tubber tube at the point where it enters the 
helmet, Sometimes the air pump is operated 
bby a small gasoline engine and sometimes by 
hand, 

A ineavy iron ladder leads down into the 
rough water from a two-inch pipe, clamped 
‘across the sunvales, well forward, Onto 
this the diver steps. walking slowly down 

only his head, arms, and shoulders 
‘An attendant 


bar two to three 
feet long, with a chisel tip at one end and 

harp point at the other. This bar, an 
finch to an inch and a half wide by a quarter 
of an inch thick, is the divers Ashing rod, 
pick, crowbar, and weapon, all in one. It is 
ooped to his wrist by a leather thong, while 


the basket carries a light, strong line, the | 


end of which is held by ‘one of the ‘men 
remaining in the boat, Hung from his belt, 
at the middle of his back, the diver carries 
fn a bras, scabbard a heavy, two-edged 
Knife, with blade fourteen inches Jong. This 
fg also a weapon and a tool for cutting away 
the kelp ‘trunks and branches in which he 
may become entanzled, 


WEEN ils reds, a man stations him. 
self at the air pump, where he main~ 
tains “constant pressure of sisty pounds 
through a reserve tank so that, even if the 
pump breaks down, there still will be enough 
fir available to maintain the diver’s hie 
until he can be hauled. to. the surface 
‘Another man takes the life line, by which 
the diver communicates with the men in the 
boat; a third cares for the basket line; and 
a fourth, armed with a fifteen to twenty 
foot pole, headed with “a two-foot, razor 
sharp, steel blade, stands by to cut kelp, 

‘AS the diver disappears, a line of bubbles, 
dimly discernible in the foam of the swirling 
Sea, marks his course.  Abalones usually are 
found in colonies. If the diver does not get 
the lat end of his bar under the shell before 
the mollusk clamps down on the rock or 
kelp root, he leaves it. Shells of the abalones 
must not be (Continued om page 143) 
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| RICHES IN MYSTERIOUS 


3 


OCEAN SHELLS | 
Continued from pase 142) 


broken, and the only way one of these 
tunivaks can he removed aiter it has gripped 
the rock is by smashing 
When the div 
under 
anda 
its she! 
poweriul foot 
catch into the 


‘drops the 
receptacle 

mn aba 
or a hawhaway and a new 


Always Ready 
with the 
Right Answer 


You need no longer puzzle 
over meaning, pronuncia- 
tion, or use of words, or 
points of grammar, spelling, 
er punctuation, Look them 


Tones, he signals 
basket 


wl e bo ae 
po rah 


branches Stalks of this kelp 
frequently ae more than 100 feet hong, atx |] **7 of Biography: a Gazetten 
rules of punctuation; use ol enpl 


lnches toa foot in diameter at the bottom, 
‘abbreviations et » diction 


and as tough as ravhi 
‘Down below, the diver has his own prob- aty of foreign words snd phir 
‘Many ether feitures of practical val 


Jems.” He: must first pass through 
‘of kelp whose trunks are grown firmly vue. 1,256 700 illustra: 
he rocks, often only a foot oF two apart tions. Look ler the Merriam Circa 

lar Trade-Mark—the sgn of highest 


‘covering hundreds of acres. Tough a8 
schol accuriey. 


nt as rubber, and moved co 
se long, smooth 
a everything 

W the 
as he not infrequent 
imselt free, without damn- 
ling ie air line ‘and without 
unwanted 


in-Paper Editon 
iim Cloth, 
Leath 

Get The Best 


rice on his Hfeline, 
When the diver has finshed his working 
day of five hours, the boats are towed back 
to the packing There the abalone 

moved, divided into “light” and 
the shells thoroughly” cleaned, the 
pearls preserved, and the flesh either packed 

iment to the Sreshefish market 

Alter the large sbells are ded, they 


3 your bookseller, or rend 
fonder and remiance direct 9 Ys, of 
verte for free information. Fee speck 
‘men pages if you mention this 
G. & ©, MERRIAM CO. 
59 Broadway 
Springfield Massachusetts 


1a” Jewelry 


HERE is still much mystery about the 
ahalone. Though it is a. single-sbelled 
slow-moving mollusk, not usually considered 
migrant, it will Bill, in one night, a location 
Thich, the day before, contained no abalanes, 
Where it comes from is not definitely known, 
Dut it is believed that farther out. on reat 
possibly at depths of 300) to. 1.000 

feet or more, there are vast colonies of these 
valuable shellfish, from which the younger 
members are crowded out so that they move 
inshore. Whatever may be the source, the 
rocks which the divers are able to reach 
are being refilled constantly with abalones, 
Few of these exceed twelve inches in diam- 
ster, while many are below the eight-inch 
limit; “but every. now and then a monster 


nearly a foot and a half across appears sid 
denly’ out of the J 
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WHY CAN’T MEN BECOME GIANTS? 
Continued from page 61) 


and stronger material for making the bones, 
‘or he must admit a diminution of strength 
in comparison with men of medium stature; 
for if his height be increased inordinately he 
weil fall and be crashed under his own 
weight." 

“The same principle applies to those ina 
mate. giants like. the Chrysler Building, 
‘which rear their heads 1,000 feet and more 
into the sky. “If a structure of such height 
could be built of stone, the thickness of the 
walls needed to support the tower's weight 
‘Would be so great as to deleat the purpose 
‘of high building—namely, to provide maxi- 
mum office space on a given ground area 
However, steel in structural shapes suppli 
13 material for the building's “bones” which 
‘makes them strong enough to carry the load 
‘without ‘consuming too much Moor space, 
thus making a 1/000-foot tower possible— 
and profitable, 


FING the aa of quadrane earis 3 
iy with it for the elephants mass, 
or. weighty Increating as" the ‘cube of his 
height, requires such a correspondingly 
uanyerated development “of his ley” bones 
that his movements tend to be slow and 
my. Cea ac Sach opine 
fences are taboo to U 4 

‘imoat everyone as noticed the more 
graceful proportion of young tree as com- 
Pared ‘with old ones. ‘The reason becomes 
Sbvious when we apply Calleo™ rule: Here 
the weight of the trunk, increasing as the 
ube’ of ts height, requites that the trunk 
{thickness ‘wary as" the square root of the 
abe of the height. Large treey ike large 
Simals, therefore require larger underpin= 


ing. 
Tt is plain from all that we have now 

found out that the force of gravity upon the 

fearth sets a definite limit to the size of ani- 

‘mals, including man. The giratfe, the ostrich, 

aaa the sto are striking eames of how 
fature conforms to 


‘Since 
fatraction increases with the cube of the 
ameter, Jupiter, with its $6,S00-mile diam. 
ter, will exercise about 1,400 times the pull 
that the earth does with a mass proportional 

its 8,000-mile thickness. Neglecting the 
effect of increased atmospheric density, a 
‘man on Jupiter would consequently weigh 
many ties more, and is stature would be 
proportionately limited, oF else Nature woul 
thape him as a veritable stork or spider 
built to'a small seale. 


IN view of what as been said, it seems 

at it thatthe force of gravity ino 
trative in limiting the size of whales, which 
fare the largest living things upon earth. But 
‘we have only to remember that the whale's 
bady displaces an enormous volume of water, 
and that this displaced water, being unable 
{oil the space occupied by ‘the whale, 
mee sot and aoe aero 


from the limitation of ‘size imposed upon 
‘animals who walk upon land. 

"The immunity from harm of a mouse fall. 
ing down a mine shaft, and the fatal effects 


whic the weight varies at hs cube, 


fore the weight of the mouse is many times 
less, fe comparison to the surface of i!2 body, 
than a man's weight is to his body's surface, 

‘A man in falling is accordingly held back 
vwery little by the resistance of the air, but 
the mouse, with relatively enormous’ sur- 
face in proportion to its tiny weight, is held 
back so much that it is let down the shaft 
‘upon the equivalent of an “air-cushion," 
and reaches the bottom with a comparatively 
Slight impact. "Here too is the explanation of 
se, lay dit partis may oat In the ae 
jor hours. 


SLIGHTLY different application of our 

infallible rule explains the small velocity 
heeded, relative to the surrounding air, t0 
Keep a’ humming bird poised almost station- 
ary. Here azain, the tiny mass of the hum- 
ming bird's body makes the impulses given 
to the air by the surfaces of its wings many | 
times more effective than they’ would be 
were it the size of an eagle, “The wing sur- 
faces of the eagle, having a much greater 
Droportionate weight to lift, must at first be 
aided by a short run along the ground, in 
rier, attain anim ‘fying peed, 
‘This is why a large bitd can be ellectively 


THE pnation of man's nai to fy 
wk ‘rings proplied by hie ow mu 
Cular power can'ber made. pain ya few 
Imoments’ “comparion "ol. the wing ar 
heded to Mit'a human body with the, mass 
mas ren tnd back mosey The 
sre comparatively ml an weak hey 
ize for sz, with thowe of a Bed 
seu ul But’ im the ast anya 
Iman carly "dreams of fying with Bapping 
wings were doomed by" "the "be of his 
Teng,” and the increae in muscle nd bone 
strength needed for fight would sl further 
increase the maon tobe fited, Tt i fact 
doubatat whether 4 bird the sie-of 4° man 
‘ou ya al 
‘fan weak iaping 


mers, a4 compared 
wih Gow of s'getakoypey, ‘an srerdy 
lear from his inability to fy.” Tn his jump- 
ine aiity he i earthhound enue ot He 
Inge welsh compared with ht avaiable 
Imusclar strength trepctve of he. apes 
Else legrtrtetare ec. pve the pre 
hopper aditional advantages 


GERMAN AIRSHIPS USE 
AMERICAN HELIUM 


Grassasv’s latest super-Zeppelins, now 
under construction, will be floated with 
American helium gas. Dr, Hugo Eckener, 
commander of the Graf Zeppelin, recently 
announced that satisfactory negotiations had 
bbeen concluded for the export of this gas 
to Germany. It will be the first foreign 
shipment of its size. Hitherto U. S. ‘Gov 
‘ernment authorities. have guarded closely 
‘America’s supply of helium, of which we 
hhave a virtual monopoly. However, recent 
discoveries of new fields and" methods of 
‘quantity production assure the United States 
‘of more than enough for its own airships, 


OFFICE EQUIPMENT IS 
MOVED BY PLANE 


Was the National Air Transport recently 
transferred ite offices from Hadley Field to 
Newark, N. J, it moved by airplane, Eleven 
airplanes took aboard the offices’ entire 
‘equipment for the thirty-mile transfer, which 
‘was accomplished so quickly that ihe air 
line's business was not interrupted or delayed. 
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DON'T LET RULES MAR | 
YOUR HOUSE 
(Continued from page 7 


Within the entrance, at the leit is a closed | 
stairway to the second foor—elosed for | 
| economy of space. “The entrance ball is small | 

bbut adequate, with coat closets at the right, 
Directly in front, as one enters, is the Living | 
oom, which, as I think should always be the 
case, i the heart of the whole house 

‘At the right, as one enters, is the entrance 
to the porch. At the let is a large fireplace 
‘with built-in bookeases of unequal size in 
the wall space flanking it, “The south side 
fof the house has many windows, and this 
effect is accented in the living room by a 
large bay thrust out to the south. From 
the open porch there is a short step down 
| tothe terrace in the lawn along the south 
| side of the house, 


ALL wall papers and furnishings on the 

fir Boor are carly American in chat 
‘eter. “‘Tncidentally, most of the furnishings 
are at least 150 years old, in my wiles fam~ 
ily or my own for several generation 

‘The woodwork throughout the house is 
| Snished im enamel, but not in the usual chilly 

we ht ts ts done fn, war 
Shade, Very nearly what one might call bul, 
Floors are of oak. 

‘The cloved Stairway and the second oor 
hall have plenty ‘of natural light {rom a 
north window—the only. window on that 
Side of the house. ‘There are three bedrooms 
fn the second. floor, the main one: being in 
the ‘east end, having windows both east and 
south. Cellings here are seven feet, four 
inches, which is six inches lower than those 
tf the fest floor. ‘Low callings give a feel 
Ing.of intimacy: ind smugness 

"The bath is in the northeast comer of 
the second. floor, thus ‘concentrating the 
plumbing with that'of the kitchen. in that 
Portion ef the structure. The bath i simple 
ind small, having lavatory, water closet aed 
Fectued tab with combination shower. While 
the foot is of tile the walls are not, a8 in 
house of this ype Iti better to beable to 
Stange the colo scheme of the walls at wil 
‘This cam be dove exlly {rom time to tie 
wi ‘With le fs much 

his. A kood paint, 

iy as practical a te 

eating with com- 

plete thermostatic control is located in the 

Eatement, and. this system also ‘beats the 

farage.” Toere it aho a well-equipped taun- 
tity In the basement 

"A chimney, ewcotial in this climate, is 
nothing of which to. be ashamed, and. it 
Should not be taken lchtly. Properly treated 
the chimney: may add much to the howe 
Sppearance and air of completenen, "From 
the standpoint of economy and practicability, | 
‘er beik cal nin thieerty eeteetemcer | 
the center of the house, possessing three | 
flues ‘that serve the fireplace, the gat range 
inthe Kitchen, apd the heating pant. 


ONTRARY 


the general practice of 
making the chimney as short a8 posible, 
this one, of common brick, extends fully six 
feet above the ridge of the foot. It is appro- 
priate to the pre-Georsian precedents fol- 
Towed in designine this house. 

The roof is of plain, unstained, 
shingles, as T have great faith in the value 
of such’ roofing. With the possible exception 
of shte, many colored and artificial roofing 
materials fade or discolor and are not alto- 
ether satisfactory. | 

Considerable planting has been done about 
this home. There is a lusty young elm in 
the lawn near the street while shrubbery, 
chiefly of a low-growing variety, softens the 
severe lines of the house. 


POPULAR SCIENCE MONTHLY 


IN eS 
AVIATION 


Doth I thei and On he Grown? 
Fereeaeredarenserncare 
Ach sa shel ee 
Bore ee iieee apt 
Sean cates re 
Stick seco va mocks 
i ene Le es 
Anas ies 
pa Ag el Ra 
Seema opens Marcial 
Syammineyiraben fa 
por a uly 
plage ey iat 
Tater 
ise ea pa 
esta 
Pi an 
Hes Pipe os il ee 
VON HOFFMANN AIR COLLEGE 
pa 


{WARS Coin f 


om ad 
CHUAN COR 
Hone STUY 


UNPATENTED IDEAS 
CAN BE SOLD 


INVENTIONS WANTED 


Patented or unpatented. If you 
have an idea for sale, write 
Box 928-D, 


HARTLEY'S Ine. 


A definite program for getting ahead 
financially will be found on 


page four of 
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CHAIN BROADCASTS 
ON ONE WAVE 


2 vacuum tube, will produce electrical osel- 
lations at one ‘undeviating rate so long as 
its temperature remains constant and there 

no. mechanical change’ in the mounting 
‘The ‘variation with temperature changes i= 
relatively” slight, and was. not considered 
when quartz cr¥stals first came into use to 
control. broadcast frequencies. The latest 
practice is to inclose the entire quartz com- 
trol unit in a heavily. padded box which i= 
maintained at constant temperature by an 
electric heating element controlled by "a 
thermostat, 

"The quartz crystal oscillator forms the 
basis'on which ‘several different systems for 
synchronous broadcasting have been worked 
out. On page eighty-two our artist has 
‘drawn a synchronous broadcasting set-up for 
two stations, Two quartz erystals are care- 
Tully matched to oscillate it precisely’ the 
same frequency 

‘One of this matched pair is connected in 


fat one station and then forms the master 
Control, The other erystal is applied. to 
control the frequency of the other station. 
In the hook-up of this second erystal there 
‘is provided an adjustment capable of shift- 
ing the oscillation of the erystal a few cycles 
either way, This is necessary because even 
{crystal ovellator wil change’ slightly. 


T SOME convenient po 

between the twa bre 
there is placed an ordinary 
which fs permanently tuned 
hich the stations 


tis 
the station at whieh is located the control- 
lable crystal, The operator detailed to moni- 
tor service listens to the reception atthe 
mid-point. between the two stations and 
‘adjusts the crystal control at his station s0 
that it is at all times in step with the master 
crystal, 

‘Another scheme that is undergoing tests is 
to send out from the master control station 
‘short carrier wave modulated by the {cc- 
‘quency at which it is desired to operate the 
Broup of stations, At each station In the 
hain. the frequency’ of oscillation is ‘con 
trolled. by the oscillation sent to. it. from 
the master station by way’ of the short wave, 

Still another method is to transmit by way 
of the wire lines a low frequency oscillation 
And "then make the various. transmitters 
‘ovcllate at some designated multiple or har- 
‘monic of this frequency 

It is easy to see why thousands of listeners 
will benefit by synchronous broadcasting 
‘Assume, for example, that a man lives s0 far 
from’ one’ transmitter that he. cannot. ket 
satisfactory reception. In many such eases 
the nearest station in another direction 
is transmitting the same program on a di 
ent wave also cannot he heard with sufficient 
Volume. When these two stations are syn- 
chronized on the same wave the man will get 
the combined effect of hth stations, and this 
will give him adequate volume. 


YNCHRONOUS broadcasting by two st 
tions already has been siccesfll 
accomplished, ‘The Federal Radio Commi 
Sion has sanctioned more elaborate fests 
"Te now remains to he seen whether unfore- 
seen technical dificaltes wil prevent syn- 
hronizing more than two or three stations 
If none arise we may confidently expect in 
the near future as many as seventy-five sa 
tonal broadcasting the same program at 
the same time on the same. wave. length, 
‘This will lave room for seventy-four new 
stations to furnish us as many diferent pro- 
igrams from which to choose during the chain 
broadcasting hours! 
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HOW I BREED LIONS 


(Continued jrom pase 59) 


ils, But the whiskers are worth more 
where they are and besides, who's going to 
pall them ‘out? 

Depending upon size, sex, condition, and 
‘other points, a three-year-old, well developed 
lion is worth from $1,000 up. Diet, sur- 
roundings, and. such other “conditions. as 
contribute to the health and appearance of 
the big eats” are carefully watched. 

‘Should one of the husky youngsters 
develop unusual’ meanness oF become t00 
much ofa bully, be "gets a tag," and is 

until he is willing to be 

some, lions 

Scars and occasionally become 

‘ripples, anda. scarred or crippled beast 
represents am actual loss in value 


FT HAS been learned that Tons are not 

easonal’ in their ‘breeding. habits, and 
though certain pairs are more companionable 
nd sow marked affection for each other, 
ihe female will mate with any Hon, The 
litters are fom one to four, with males pre- 
Gominating. ‘Most females" have two liters 
per year, Rese, the fist mother ones T 
| fisa,"produced forty cuba up to het death 

thee ‘years ago 

‘The lioness is notoriously poor mother, 
in many case being neglectful (0 the polnt of 
walking off and leaving her young.” We have 
found that ‘this is quite fikely to. bappen 
when there is only one cub 

‘New-bora cabs are spotied all over and 
retain thelr spots until they are about two 
Toonths old. This it is aid. is. Natures 
‘means of protecting them from thelr natural 
Creme the spo providing 48 \efletve 
Xmouage unt the Cubs are old enough to 
‘camper out of danger way 

ot long ago & curious phenomenon took 

place atour farm when's iter of four 
now white cubs arsived, the only. ones of 
heir Kind so far-as 1 know, Two. had 
bse eses, the other pair being pure albinos 
with ink eyes, But they: didnt live long 
Hind they soreivedy they” would have beet 
worth a fortune. if-even one had reached 
maturity it would have’ been dificult: to 
‘Stimate is value 

‘Alon rows Unt! he is seven years old 
and {snot wed for breeding until maturty, 
The onest is bred at six yearn, which 
caplaine why only 180 Hons have been raised 
ver a period of ten years. Sicknest and 
deaths have occurred, but the mortality per- 
centage is small. 


PPENDICITIS, pneumonia, and cirrhosis 
of the liver are the diseases to which our 
Tins are most susceptible, The administering 
| of the mesicines, in some instances, is a dif 
‘cult undertaking. Sometimes not enough, or 
too much, is given. In the ease of Kosi, it 
was an overdose of medicine that caused her 
death, 

A fact that few people know is that lions 
of the weldt and the jungle are never as 
handsome as those raised in captivity 
Especially is this true of the males. The 
‘wild Hon gets thorns and burrs in his mane 
| as fast as it grows and in removing these 

with his claws much of the hair is pulled 
fut. It is therefore the captive lion that 
‘exhibits the Bnest mane 

‘At our farm, the animals act as naturally 
a8 though they’ were at home on a sun-dried 
Yeldt of South ‘Africa 

Tn its wild state, the tion is difficult to 
observe, Danger is involved in prying into 
fits intimate affairs on its native stamping 
ground. But, at our lion farm, they can 
be safely studied clase at hand. With nearly 
200 animals under observation, interesting 
few facts are being added to the store of 
information about this King of Beasts 
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ARE YOU READY 
FOR A BETTER JOB? 


Success Comes to Those Who Know 
‘the HOW and WHY. 


‘New Kind Of 
Can 


AGENTS 


inser, 


A definite program for getting ahead 
financially will be found on 
page four of this issue, 


GUS GIVES POINTERS ON 


CAR BUYING 


inwed 


same thing applies to batteries 
‘They're like tires—only ‘eood for so 

anyhow. A battery that'll start the second 
hand car in fine style when you get 
demonstration may go all to pieces in six 
months, "Sometimes a new car battery’ docs 


that too, but not if you take care of it” 
“Why coulda’ you take care of the second- 
hhand car battery the same way and get the 
same results?” Bill broke in. 
Because,” Gus explained, “taking care 


of a battery isn't going to' put. back the 
‘material that’s fallen off the plates or patch 
Up the holes in the separators that are poing 
to cause. short circuits. Babying along 2 
‘bum battery after it starts to go bad is a 
waste of time 


HATS two items,” Gus continued, “and | 
there's a Tot more, You can't tell how | 

much carbon there is in the cylinders or 

even bow many. miles il be before’ the | 


valves will iced regrindine Just by lifting | 
the hood and looking at the motor. How | 
Jong will it be before the motor | 
itself 1s going to need attention? Or the | 


senerator? Or the clutch? Or the brakes | 
heed relining? You can't tell {rom the out- 
Side. “That's where ‘the gamble ‘comes i, 


‘our hard Tock. 
“There's another thing,” he went on. 
“When you buy. a secondhand "car, it's 


already out of date, Suppose it. three 
years old when you get it. Look around 
nd see how the cars that are five years old 
Kind of ancient, don't 

‘old car ts vine t0 


Jook just ax ancient to you and everybody 
lee in only two years, 

“Don't get the idea that a secondhand ear | 
fs always a lemon,” Gus cautioned. "It may 
bea much better buy than a new car, When 
a man buys a new car he pays the factory | 
price plus the freight charge and also. a | 
Nervice’ charge, so what he pays is alot 
more than the advertised price ‘Then if be 
fives it for a couple of months and tries t0 
sell it, he has to take a big loss even if the 

iF Jooks just ike new and is in mechanically 
fect condition. Tt may” he even better 
wan new it he's broken it in real careful 
It he keeps it aver @ year and then tries to 

Vit, he has to take two years’ depreciation 
instead of one, 


"VINEE pe ba 


the fellow that buys 
reain, It's ealy a tenth worn out any way 
You figure it, and he gets it for half oF 
maybe a third 
ee Tike 
ssid Bill. 


at car i getting a real | 


cheap?” 
That's just human nature again, 
maintained. “He's like the woman who 
throws away a perfectly good pair of shoes 
‘or a dress and buys a new dress or shoes just 
Teeause the ones she had werent exactly 
like what every otber woman happened t0 
be wearing that particular month. Keep- 
ing up with the Styles is fine, son, if you 
can atford it” 

“Then,” said Bil, “you think T'd be tak- 
ing less chance on buying a new car but I | 
might get a much better barzain in a second- 
and one?” 

“That's about the way it sizes up,” Gus 
grinned. “Like a Jot of other propositions 


Hall depends on how you look at it?” 
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BP You need GOOD TRAINING 
to earn BIG PAY! 

National Elecu School—a Million 
Dollar Institution—established in 1905 
‘is recognized throughout the electrical 
dustry as the foremost school of the 
‘West, Nacional gives you practical inten- 
sive training in all electrical branches. 
No age limit. No previous experience 
necessary, Life Scholarship povileges. 
Unlimited tsaining prepares you for big- 
‘ger opportunities, Start any time of the 
year, Individualinstruction underExperts, 
Qualify Quickly for Big Pay Jobs! 
We train you right in the shortest possible 
time, Ous condensed practical training in 
one of the best equipped schools in the 
country qualifies you as a Skilled Electri- 
cian, n't take a chance without this 
training, NOT a Correspondence Course! 
Don’t Worry About, Enough Money! 

‘We'll Help You! 

If you are low on cash, we'll make it easy 
for you to get National Training. We help 
you secure part-time jobs to earn living 
expenses while learning. Unlimited Life- 
tie Employment Service assures proper 
co-operation in getting started in the elec 
teal game. The Electrical Industry needs 
you as soon as you can get this training 
—that's why its easy for us to help you. 
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to Los Aas 
We'll allow your rilioad fare from say point 
Inthe Unuted States. Come Were, get tained 
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MIGHTY LANDSLIDES 


REMAKE THE EARTH 
(Continued from page a1 


Pamirs of Central Asia, a'mass of rock con- 
taining 3,270,000,000 cubic yards and weizh- 
‘ing 7,000,000,000 tons fell suddenly. through 
a height of 900 to 1,800 feet. The resulting 
‘shock was registered by a seismograph at 
Pulkova, nearly 2,000 malles away, yet the 
‘energy of this mighty landslide was caleu- 
lated to be only about one thousandth that 
fof the earthquake that occurred in Call- 
fornia in 1900, 

‘The same force of gravity that causes land- 
slides is responsible for a. slow downward 
‘movement of surface material on the sides of 
hills and mountains. 


THIS movement is usualy too slow to be 
seen, but it results in a gradual accumu- 
‘the base of slopes. 
‘mountainside generally 
great depth, but in the 
‘eave of Monte Arbino, the celebrated ""mov- 
ing mountain” in the Swiss canton of Ticino, 
the whole mountain is gradually setling and 
spreading laterally. ‘These movements have 
been carefully measured for many years by 
‘Swiss government engineers, who have estab 
lished "numerous observation points on the 
‘mountain for this purpose. 

During the first quarter of the present cen- 
tury the lateral movements of this mountain 
averaged two to six inches a year. In 1025 
the rate increased to ten inches and in 1926 
to eighteen Inches. In. 1027 the mountain 
side slipped about five feet, and during the 
first nine months of 1928 it advanced forty 
six feet. On the first of October the rate OL 
Imoverent fad become six inches an ‘hour. 

ng hefore this date the prospects of 
‘eeneral collapse led the authorities to order 
fan evacuation of the danger zone. Hence 
there was no loss of life when, on October 


lation of material 


2,.1028, upwards of 30,000,000 cubic yards 
‘of earth “and rocks fell in a. succession of 
Bicantie cascades into’ the adjacent. valleys, 
burying forests, fields, houses, and roads, 
and, by damming a stream, formed a lake 
that may eventually be a source of disas- 
trous floods in the. surrounding country 

‘A correspondent of the London Times who 
visited the scene of this remarkable aide om 
October '§, when much material was still 
falling, wrote: 


“THE ton of the moving mountain has 
subsided by at least 150 feet and the 
Whole region looks like 3 battlefield. "Small 
rocks continually crash down ito the valley, 
and their rattling is like the noise of quick- 
firing guns, while the clouds of dust rising 
from the piaces where the falling rocks strike 
and burst into pieces remind one of the 
bursting of hundreds of shells. “From time 
to time a biner boulder on’ the opposite 
Fidge begins to oscillate and then to roll, 
‘makes amazing leaps down the slope, causes 
the unsteady ground to shake, and’ finally 
crashes at the bottom with a noise like 
‘tbunder” 


Monte Arbino i still moving, but the 
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ROBOT ELEVATORS TO | Wy 


SERVE 85,000 
(Continued from page 5 


level and stop the car. The doors, which 
are opened and closed by an electric’ motor, 
are actuated. simultancously 
Not only was it necessary to provide 
lectrial and mechanical devices to. attend 
{to the normal operation of the elevators, 
but devices to attend also to their safety 
mn has. been given to the 
that the chances of meet 
ing with ‘an accident in an elevator in this 
new installation are four or five times smaller 
than the chances of an accident in your 
automobile 


1 cable should break?" some- 
"The answer may be s 
prising. The safety of the car would not be 
Interfered with. The cables are’ frequently 
inspected, and there are six cables to support 
‘each car, though the cars in the two highest 
banks of the Empire State Building have 
ight cables, Should flaws pass undetected, 
fand one, two, three, four, or even five 
fables break, the car’ would ot drop, as 
fone cable i sufficient to carry the whole 
cad! Of course an attendant will not con- 
tinue to muna car with even one cable 
en. The passengers would be left 0 
the nearest landing, and the elevator wot 
jot be put into service again until the cal 
had been replaced. 

‘The present law in New York Ci 
limits the speed of elevators to 700 fect 
a minute, Certain that this law’ will soon 
be changed, eighteen of the Empire State 
elevators are arranged for a future speed 
fof 800 feet a minute, eighteen for 1,000 

nd eighteen more for 1,200 fect. The 
re the fastest passenger elevators ever 
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4 
“According 19 Otis engineers, the speed 
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IME men make more money playing 
than others do working. They hove 
| been far-sighted enough to turn a 
hobby into a reol source of money. 
Perhaps you've always liked to take a 
pencil and drow little figures. Success- 
ful ortists ore simply men who have 
kept on drawing litle figures, studying 
‘ond practicing, until they become ex- 
pert. You may have just as much abil- 
ity. “It costs you nothing to find out— 
‘ond it may be the most valuable dis- 
covery of your life. 
The Federol Schools have tought hun- 
dreds of successful students. | Many 
ore now earning from $2,500 to $6,000 
‘a yeor—others even more. Many famous 
‘ortists contributed to this simple, thor- 
ough home course. In spare time you 
can learn the things they know about 
commercial ar, lettering, poster design- 
19, color harmony, fashion drawing, 
ic. Send coupon below—get the free. 
book, “Your Future,” which tells what 
other Federal students hove done. 
With it, you will receive our Free Voc 


You may have 
Don't let it rust—it con 


real tolent. 
bring you bigger money and on & 
hoppier life. Write today. 


| FEDERAL SCHOOL of 
COMMERCIAL DESIGNING 


(8 Federol Schools Building ia 
Minveopolis, Minn. 
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‘You call it an Aatamolile 


Bor- 


we call it apparatus 
in Ethyl laboratories 


FROM the garage doors of the Ethyl Engi 
Laboratory in Detroit—cars come and go. St 
cars, special cars; cars like the one you drive & 


and like the one you'll probably drive tomor 
‘They are a part of the apparatus that engin 

the Ethyl Gasoline Corporation use in their ev 
ing search for fact 

During the past three years over 500 car 
been purchased, many of them worn ov 
destroyed by gruelling tests that tell the fact 
motor fuel. 

These tests prove that Ethyl Gasoline give 
power, that it takes better care of your car, tha 
does not “knock” and that itis admirably su 
the needs of any car sold today 

Tests prove that any good gasoline is made 
by adding a few drops of Ethyl fuid; tha 
valuable fluid will control the combustion 
good gasoline so its power will be delive 
smoothly increasing pressure to the pistons, by 
out the best performance of any motor. 

All Ethyl Gasoline is made from good gaso! 
all contains enough Ethyl fluid to control comb 
Try it yourself frors the pump that bears the 
emblem. You will like it. Ethyl Gasoline Cor 
tion, Chrysler Building, New York City. 


ETHYL GASOLINE 


‘THE BLADE me cr THE "RED END” 
STEN STEEL 


‘THE BLADE WITH THE “RED BACK” 
STEEL 


HIGH SPEED 5 


RED STREAK 


HACK SAWS 


When you buy Hack Saw Blades look 

for these brilliant RED Trade Marks 
“RED END” for Tungsten Steel 
“RED BACK” for High Speed Stee! 


Ask any leading hardware or supply desler 


Now building 
Industry's first 
Windowless Factory 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, See page 8. 


Sunshine Mellows 
leat Purifies 


LUCKIES 

are always 

kind to your 
throat 


“It Ss toasted” 


Your Throat Prot jon—against cough 
2.6 Toe AF Go, 


